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m), 3.00-3.40 (2H, m), 3.94 (3H, s), 7.09 (1H, s), 7.18-7.59 (6H, m), 9.99 
(1H, s) 0 

5 3 7 

5- [3- (3, 4, 8, 9-fh7tFD -6-* h * ->-3, 3, 8, 8-rh7^ U [2, 3-h] -f V 

[ [ [3- (3, 4, 8, 9-fh7tFD-6-^h^ ^-3, 3, 8, 8-fh7^ 7)V7 O [2, 3-h] -T V 

jVXXfJl' (312 mg, 0.589 mmol) © N,N-y^»M75F (3 nL) 
7KStfc7"HJ^A (66% mfrWfo) (45 mg, 1.24 mmol) 'MWlV 30 

MWhtCo MT> l,2-^7*DtI^> (0.051 mL, 0. 589 mmol) SfiT 

3.5P#lWft#US:. EJfcS^t&fczK&a^ ft»x^;i/T?2Hi«iW'Lfc. -£rfri±fc 

/ffUXfJI/ 3:1 2:1) «U 77°D (fJI/X-rM^^tTgl 
ffr&tt (133 mg, JRsMlX) Sftfc. 
jH£ 157-159 T3o 

•HNMR (CDCI3) 51.24 (6H, s), 1.32 (6H, s), 1.56 (9H, s), 2.26 (2H, br s), 
2.69 (2H, s), 3.78-3.85 (2H,.m), 3.92 (3H, s), 3. 92-3.99 (2H, m), 6.60 (1H, 
s), 7. 32-7.36 (2H, m), 7.44-7.46 (2H, m). 
5 3 8 

2- [3- (3, 4, 8, 9-rF7t H P-6-* h^>-3, 3, 8, 8-x h 7 * 7)V7 P [2, 3-h] -f V 

3V U >-l--f;W 7iXJW-l, 2, 5-5 1 7y7yU v> 1, 1-^^+v H 

5- [3- (3, 4, 8, 9-fh7k F P-6-* b *~>-3, 3, 8, 8-fh7^ 7 D [2, 3-h] >f V 

*y u >-k;I/)7xxjv]-i, 2, s-^T^ryu 5?>-2-*;P#>K 1. l-S?*^ 
^x^I/XT.tMP 1,1-^yF (1.30 g, 2.34 mmol) (c 4 M JfcftaK*/lfflfcii: 

^JHgSt (10 mL) SrJP*., HMT 2 8#iM#bfc. SJSMl=f« 2 M *SMfctf- 

bu#A*»?re+fou i^mx^;i/T2iE!ttmbfeo ^btfcirii^Sfl: 
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ttftS^yyPtT^X-^Tifc^L.aEH^^* (922 mg,i« 87» 
14* 145-147 "Co 

'HNMR (CDClj) (51.32 (12H, s), 2.22 (2H, s), 2.72 (2H, s), 3.18 (2H, br s), 
5 3.64-3.80 (2H, br), 3.93 (3H, s), 6.61 (1H, s), 7.04-7.07 (2H, m), 7.39 (1H, 
t, J = 7.6 Hz), 7.59 (1H, d, J = 7. 6 Hz). 
GtitM 5 3 9 

[5- [3- (3, 4, 8, 9-T- h 7 t F P-6-p< h ^ v-3, 3, 8, 8-7- by^)Vyu [2, 3-hJ -f 

y*y u >-w ;w 7xr/w-i, 2, i-rrvrv u ^>-2-r-fe i> 75 f 1, i-p 

10 F 

2- [3- (3, 4, 8, 9-rh7t F D-6-* h^^-3, 3, 8, 8-^r F y *7)\,y u [2, 3-hH y 
+ / U iW 7x 2, 5-^7^77 'J y > 1,1-yt+yh' (313 mg, 

0.687 mmol) © ff,N-^^^M7$ F (3 mL) »jftlC3t7U^A terK/F* 
>-F (77 mg, 0.687 mmol) Sip*, 30 ^K«^bfc 0 2 -yDt7-feh7 

15 ^ F (95 mg, 0. 687 mmol) ZMz., ill? 2 MJf#L£^ ££>fc 2-7D^ 
7irF75F (95 mg, 0.687 mmol) £;&[]*, IH^T 1 RfFalif #Lfc 0 

#*TUfe^ «Sf^hu«7A±T^ 5ii> msmmvit. merely* 

m7A^D7b^77^- (Sil5 1 Jki^X^/biji^7 5 > 50:1 
20 0l»i^^;^/h IJIfjl , 7$> 50:1:1) fcftu IMx^-^ 

(206 mg, 59%) 

206-208 *C. 

'HNMR (CDClj) 51.25 (6H, s), 1.32 (6H, s), 2.26 (2H, br s), 2.69 (2H, s), 
3.65 (2H, t, J = 6.6 Hz), 3.85 (2H, s), 3.92 (2H, t, J = 6.6 Hz), 3.92 (3H, 
25 s), 5.63 (1H, brs), 6.61 (1H, s), 6.62 (1H, brs), 7.26-7.30 (2H, m), 7.38-7.45 
(2H, m) 0 

&J&m 5 4 0 

5- [3- (3, 4, 8, 9-fh7t F D-6-* F^>-3, 3, 8, 8-x b?*7)V7U [2, 3-hH V 
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*7 'J>-l-<;i/)7x-;i/]-l,2,5-5 1 7^7yU>-2-Iti? If;H7r^ 1,1- 

2- [3- (3, 4, 8, 9-rh7t H h + v-3, 3, 8, 8-x hy^JVyo [2, 3-hM V 

+ 7 U >-K JW 7 x- JW-l, 2, 5-5^7^77 U y> 1,1-y^yF (1. 88 g, 
5 4.13 mfflol) <D N,N-y^fMJl/A75 H (15 mL) mmzXVOA tert-7h + 
yF (695 mg, 6.19 mmol) giTC 30 ftmmWLtCo ^D«I?J1/ 

(0.46 mL, 4.13 mmol) Sip*. gffiT 1 P#IH!*#Lfc. RmM^lzA^m^, 

10 D?hy77^- ('S^U->/K»X^;i/ 3:1 (D'& 1:1) fciftU ylfJU-f 
^SISftfiS$'ftT3aift'&« (583 mg, JR*s 26*) 
It& 153-155 'Co 

l H NMR (CDC 1 3 ) 51.25 (6H, s), 1.31 (3H, t, J = 7.0 Hz), 1.32 (6H, s), 2.27 
(2H, s), 2.69 (2H, s), 3.73 (2H, t, J = 6. 2 Hz), 3.92 (2H, t, J = 6.2 Hz), 
15 3.92 (5H, s), 4.25 (2H, q, J = 7.0 Hz), 6.60 (1H, s), 7.23-7.27 (2H, m), 
7.41-7.43 (2H, m)„ 
a-J5&M 5 4 1 

2- [ (2- V -3- If P U 5?x;W 7 5 J ] -N- [3- (3, 4, 8, 9-x h 7 1 H P -6- * h * v 
-3, 3, 8, 8-t- h 7 P< 3^1/7 D [2, 3-h] -f V * J U >-l ->T ;W 7 xXJl/J 7ir h 7 $ F 
20 Xi£g£i£ 

2-7 O P-N-[3-(3, 4, 8, 9-fh7k H D-6-* h3^>-3, 3,8,8-fh7^^7 0 
[2, J-W'f V + y ij >-KJW 7i-;W7t H (320 mg, 0.750 mmol) © 
N,N-yyrMM7$F (3mL) fcttfc D, L-3-7S 7-2-tfP U >V > (83 mg, 
0.825 mmol), BkWt%Vy& (114 mg, 0.825 mmol) &<fctfH£7ffc;& U «7A (13 ng, 
25 0.0750 mmol) %M?L, 60 1 B$I8U»#L&. K^^fc*^^ h U 

mamti- h u 7 A*«F?rtf«c^ ms& h u 7A±^, sa, mmmmhrco 



WO 03/035650 



500 



PCT/JP02/09760 



10:1 CDtStlfJl//^ ^ / - J^ h 'J S > 50:5:1) fc^U ^Mit^m 

(Dfflmm&nrz. ^n^Kifju^nb, 4 m m&mmm^mm* 

•^^Xmmit^ (245 mg, m 58S6) £t#fco 
5 l&A 181-184 "Co 

'H NMR (DMS0-d 6 ) (51.24 (6H, s), 1.44 (6H, s), 2.10-2.42 (4H, m), 3.16-3.30 
(4H, m) ( 3.94 (3H, s), 4.01-4.33 (3H, m), 7.10 (1H, s), 7.37 (1H, d, J = 8. 0 
Hz), 7.65 (1H, t, J = 8.0 Hz), 7.86 (1H, s), 7.87 (1H, d, J = 8. 0 Hz), 8.40 
(1H, s), 9. 40-10. 00 (2H, m) , 11.32 (1H, s)„ 
10 &!&M 5 4 2 

2- [7 (2-^ V-3- 1: P »J V X )V) 757] -N- [3- (3, 4, 8, 9-rh7k H D-6- 
;* h 3r'>-3, 3, 8, 8-jh7^ ?)Vy □ [2, 3-h] -f V * 7 U >-M ;W 7i-JH 7-fe 

HDD -N- [3- (3, 4, 8, 9-fh7kKn-6-^h^ v-3, 3, 8, 8-rb7/ f P 
15 [2, 3-h] V ^ ; U >-l-f ;W 7 1 -;W 7 1 h 7 5 K (338 mg, 0. 792 mmol) 0 
N,N-^^^;WA75 H (3mL) D, L-3-75 /-2-k?P U > (87 mg, 

0.871 mmol), mI^JU^A (120 mg, 0.871 mmol) i3«fctf H^flS* U #A (13 mg, 
0. 0792 mmol) £iP;L, 60 TCT? 2. 5 B#IW&#L£. tR&T, 7-fe3Ml^ P U K (0. 12 
mL, 0.174 mmol) &J;tK h U X3Ml/7$ > (0. 36 mL, 2.61 mmol) £iOA, SST 
20 2 B#P H 1»L^c Mx^T2©»mLfc„ £feH:&W 

50:1 10:1) tc«u *fifc£*©a9*tt£&#fc. iinSBRl^I/ 
fc»#U 4 m &«m/I1^x^;i/M£in*_, MIL, x^y-;i/-v-< 

25 y^Otr^X-T-^ettiftftaf-a-T^MMb^* 067 mg, W 37X) Sfcfc. 
Bb£ 197-200 *C. 

'H NMR (DMS0-d 6 ) 51.22 (6H, s), 1.42 (6H, s), 1.96 (3H, s), 2. 05-2.33 (4H, 
m), 3.10-3.58 (4H, m), 3.94 (3H, s), 4.15-4.81 (3H, m), 7.10 (1H, s), 7.29 
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(0. 5H, d, J = 7. 6 Hz) , 7. 35 (0. 5H, d, J = 7. 6 Hz) , 7. 55-7. 67 (1H, m) , 7. 70-8. 05 
(1H, m), 7.98 (1H, s), 8.12 (0. 5H, s), 8.19 (0. 5H, s), 10.49 (0. 5H, s), 11.23 
(0.5H, s)„ 
5 4 3 

5 2-[/3MK2-:t*7-3-tf P U yIJl/)7$;] + [3-(3, 4, 8, 9-7b7t FP-6-^ 
h * 3, 8, 8-7- h 7 ;* ?JV7 D [2, 3-h] U >l--f ;W 7x-JH 7i? h 

2-[(2-^V-3-tf P U >?n;W 75 /]-N-[3-(3, 4, 8, 9-x h y b H P-6-^ b*~> 
-3, 3, 8, 8-x h 7 ;* ^)Vy P [2, 3-h] -f V * / U >-l )V) 7 x - M 7iz b 7 5 H 
10 (173 mg, 0.307 mmol) © N,N-i?^^;U^UA75 H (1.5 bL) MlC 

tR^T, IMfc&UtfA (89 mg, 0. 645 mmol) *3cfctJfa-H^^> (0.021mL, 0.338 
mmol) £jJPx, MWV 2 l&|HHft#bfc. KlS^^tJfctlfn^b^- h U ^AtKM 

15 a^*tt^U7J^>*^A^P7h^^7^- (^\^r^>/^X?;V/hUX 
?;V75> 30:1:1) IC&U @Hl?Jkylf JH-f JV^ ^llft^ til 

^fb^#3 (4 mg, $m m &mco 

112-114 TC. 

'HNMR (CDC 1 3 ) 61.23 (3H, s), 1.27 (3H, s), 1.32 (6H, s), 2.05-2.45 (2H, m), 
20 2.30 (2H, s), 2.50 (3H, s), 2.68 (2H, s), 3.29 (2H, s), 3.32-3.42 (2H, m) , 
3.55-3.64 (1H, m) , 3.92 (3H, s), 5.64 (1H, s), 6.60 (1H, s), 7.07 (1H, d, J 
= 8. 0 Hz) , 7. 34 (1H, t, J = 8. 0 Hz) , 7. 54 (1H, s) , 7. 89 (1H, d, I = 8. 0 Hz) , 
9.67 (1H, s) 0 
5 4 4 

25 3- (6-X h * v-3, 4, 8, 9-f h 7 1 F D-3, 3, 8, 8-f h 7 ^ f JV7 □ [2, 3-h] -f V ^ 

(27.6 g, 157 mmol) CDflftft (90 mL) - h;i/X> (150 uL) 
W&BSt (17.6mL, 330 mmol) £$TU gi&T l-(7-X h^v-2, 3- 
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vt HP-2 J 2-v^^^-5-^>^7^n;i/)-2-^^;U-l-7°PAV-;i/ (50.0 g, 
189imo1) &m?L* 65t:T immmWLtc* X#/-)V (105 mL) fcflSTU 75 "C 

^e»ig H B 0 {b$-&T^^tf oi. s g, urn i8%) s#fc. 

97-100 'Co 

'H NMR (CDC 1 3) 51.25 (6H, s), 1.30 (6H, s), 1.39 (3H, t, J = 7.1 Hz), 1.47 
10 (3H, t, J = 7. 1 Hz), 2.15 (2H, s), 2.68 (2H, s), 4.19 (2H, q, J = 7. 1 Hz), 
4.38 (2H, q, J - 7. 1 Hz), 6.62 (1H, s), 7.47 (1H, ddd, J = 7.5, 7.4, 1.2 Hz), 
7.61 (1H, ddd, J = 7.4, 1.8, 1.2 Hz), 8.06-8.10 (2H, m). 

ft&m 545 

3- (6-X h * v-3, 4, 8, 9-fh7k K P-3, 3, 8, 8-fh7/ 7 P [2, 3-h] -f V * 

15 y-u>-i-<;wsfej&#» 

^M5 4 4{C*5^§7jcS&^fc-8: ((I) fcitf (ID), 5 M lfi&TffclU 

x^#&*&fifcsi*T*«fc^ (2.77 g , « 5%) 

Stjft 137-139 t:, 

20 'H NMR (CDCI3) 51.28 (12H, s), 1.49 (3H, t, 1 = 7. 1 Hz), 2.17 (2H, s), 2.66-3.10 
(2H, br), 4.23 (2H, q, 1 = 7.1 Hz), 6.65. (1H, s), 7.33-7.41 (2H, m), 7.94-7.97 
(1H, in), 8.27 (1H, s). 
' &f$W 5 4 6 

3- (6-X h * v-3, 4, 8, 9-7h7tFd -3, 3, 8, 8-fh7^ 7 P [2, 3-h] -f V * 
25 7 V>-l-^)V)^>V>7$>=3&3Bt)& 

3- (6-X i/-3, 4, 8, 9-fh7tFD -3, 3, 8, 8-fh7/ J-)V7 P [2, 3-h] <f V * 
yU>-l--f;i/)^>if>7^> (9.36 g, 25.7 mmol) MlfJH:g»L, 4M 
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it^Xmmit^ (4.47 g, JR* 40*) %mtCo 
M& 240 x: (ftffi)o 

'HNMR (DMS0-d 6 ) 6 1.26 (6H, s), 1.37 (3H, t, J = 7. 0 Hz) , 1.42 (6H, s), 2.10-2.55 
(2H, m), 3.00-3.30 (2H, m), 4.23 (2H, q, J = 7.0 Hz), 6.99-7.07 (3H, m), 7.19 
5 (1H, d, J = 7. 6 Hz), 7.44 (1H, dd, J = 8.2, 7.6 Hz) B 
Gf&M 5 4 7 

[[4-[[[3-(6-X h ^^-3,4,8,9-x t K D -3, 3, 8, 8-x h 5^WD 

[2, 3-h] -f y * j u >-i--f M 7 x - )V\ 75./]* ;M?x;i/] 7 i^JW p< * 

10 3- (6-X h^->-3, 4, 8, 9-f b 7 1 H U-3, 3, 8, 8-f h 7 ^ f ^7 D [2, 3-h] -f V * 
y ,j jl/)^>if>75 >z^ftBfcfi (850 mg, 1. 94 mmol) &cktf 4-[(^X h 

^y*X7^fXJl/)^5 1 Jl/]$iSPl (529 mg, 1.94 mmol) © N,N-^^WM 
75 H (6 bL) mmz. l-k FP^v-lH-^>Y>U7V*-;i/-7K?Pt/ (327 mg, 
2.13 mmol), HJX^;i/75> (0.95 mL, 6.79 mmol) l-X^^-3- (3-v 5 

15 ^)V7^J^uM)V)ti)V^M^Yimm. (483 mg, 2.52 mmol) 

7? 7 Btf^Wbfco 4-[(vI h+'>*7 7^f - JW JW.glf S (211 mg, 
0.776 mmol) £JQ^ l^ftT, 12 B#Ra&#L&. K^S-&«Jfc***ft€f, @£ 
Btx^;i/T!3igi*tfJLfc. h U ME 

20 7h^7^- (A*u->/stif)p i:i ©ftBftx^w «u ^mik&yo 
<Dfflm&&mco zn&wmx.?Mz®ffiL, 4 m m^TKm/Mx^^^^ 

jp^l, mjeMU x^/-;i/-^y7°ptf;i/x-T-;i/^e.^M$irT^b 

&m (682 mg> JR# 54*) 
190-191 "C. 

25 'HNMR (DMSO-d 6 -D 2 0 (1 »)) 61.18 (6H, t, J = 7.1 Hz), 1.25 (6H, s), 1.38 (3H, 
t, J = 7.0 Hz), 1.42 (6H, s), 2.20-2.32 (1H, m), 2.40-2. 53 (1H, m), 3.00-3.30 
(2H, m), 3.35 (2H, d, J = 21.9 Hz), 3.91-4.03 (4H, m), 4.25 (2H, q, J = 7. 0 
Hz), 7.09 OH, s), 7.36 (1H, d, J = 7. 7 Hz), 7.44 (2H, dd, J = 8.3, 2.3 Hz), 



WO 03/03565(1 PCT/JP02/09760 

504 

7.64 (1H, t, J = 7.7 Hz), 7.94 (2H, d, J = 8. 3 Hz), 8.06 (1H, d, J = 7.7 Hz), 
8.09 (1H, s), 10.59 (1H, s). 
5 4 8 

6-(X3Ml/7JU7 4 -JW-3, 4, 8, 9-rh7t H D-3, 3, 8, 8-x h 7* fJH-7i- 

5 ;i/7D[2,3-h]-rv4 i y u> 

6- (X^Jl/^^-) -3, 4, 8,9-rh7kF D-3, 3, 8, 8-jh7^ 5MI/7 D [2, 3-h] -f V * 
y»J>*BWft (326 mg, 0.811 nmol) <Z)^/-;i/ (3.5 mL) »ttfc^^3ia^* 
$^hU>7A (434 mg, 2.03 nmol) ®7jc (2.5 mL) mn&tia%.. 2 NfWJS 

7^- 5:0 t&u V7'utf;i/x-T-;i/-A^-y-> 

^iSJMb^TSMfl^tJ (168 mg, JRs* 54%) 
MA 146-147 "C, 

15 'HNMR (CDC 1 3 ) 5 1.20-1.30 (15H, m), 2.19 (2H, s), 2. 77 (2H, s), 2.82-3.18 (2H, 
m), 7.41-7.42 (6H, m). 
5 4 9 

3- [3, 4, 8, 9-fh7k F D-3, 3, 8, 8-fh7^ f;H-(7*D M)V^) 7 □ [2, 3-h] 

20 1.57 M n-7*^U?'7A/A.^i}->^ (42.3 mL, 66.4 nmol) (I N,N,N',N'-x 
h7^fJl/Xfl/>y7$> (10.0 mL, 66.4 mmol) ©fh7hFD77> (15 
mL) 7-7'at-u-vt Hd-2,2-v^^;1/-5-(2-^^-i-7d^x;W^> 
V77> (4.68 g, 16.6 mmol) ©fh7tFD77> (15 mL) 
n-7°Ptf;V (20 g, 133 mmol) Off7bh'n77> (15 mL) -78 'CTJH 

7>tn^A*«fiftfcaff, BH»X^;W-C2|iIttlWbfe. -^b-frfc^li^^fP^ 
ftT" h U 7A7jc^T^> «T^>"7A±T^, Situ MflEWbfeo 3£ 
£ £ <> U # 7A^DYh^77^" ^*-V><D®.<\tt>ffiWL^)V 
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50:1) fc#U KP-2,2-v^^-5-(2-^^;V-l-yD^^)-7-(7°0 
h>^)^>V'7^>^ctt;2 ) 3-^hKa-2 > 2-> ? ^^;l/-5-(2-^^Jl/-l--/P^ 
-;l/)^>V^^>CD*tl 15:2 m&to (4.11 g) 

#&nfcffl^tt O.Ol g) ^i^3-y7;$Ifi . X3MI/ (601 mg, 3.43 mmol) 
5 (2 mL) - HVX7 (4. 5 mL) M^}C^T> MM (0. 38 mL, 7. 20 mraol) 

^ifb, 60 1 P#^»bfc„ X?/-;i/ (2.1 mL, 34.9 mmol) £$lTU 

10 A^D?h^77^f- (^it>/imx^;i/ 50:1 CO^ 10:1) \Z&Lfc&, 

'>U^>*7A^n7h^77^- (A^t^/SSl?^ 10:1 5:1) £ 
ftU ^*1*>a>£&i§lfc2#T£)Bfc£& (136 mg, JR* 9» 1t%tc» 
A^-y->^^^^b$-a-T*®{b^tl^ 2 #H (78 mg, » 530 &t#fc„ 
M& 83-84 t: o 

15 'HNMR (CDC1 3 ) 51.05 (3H, t, J = 7.3 Hz), 1.25 (6H, s), 1.29 (6H, s), 1.39 
(3H, t, J = 7.2 Hz), 1.64-1.76 (2H, m), 2.16 (2H, s), 2.68 (2H, s), 2.95 (2H, 
t, J = 7.2 Hz), 4.39 (2H, q, J = 7.2 Hz), 6.92 (1H, s), 7.48 (1H, dd, J = 7.8, 
7.2 Hz), 7.62 OH, d, J = 7. 8 Hz), 8.07-8.10 (2H, m)„ 
5 5 0 

20 3-[6-(X^;i/7 c ^)-3, 4, 8, 9-fh7t H P-3, 3, 8, 8-7- h7^f;V7 D [2, 3-h] -f 

7*/ u >-i-^;W^m#m -f 77d e;uxxT-;w 

7- (X^;i/^^r) -2, 3-7 h HP -2, 2-7 ^ 5^-5- (2-* tMWI-7 P ^X)l/) ^ > 7 
7?> (811 mg, 3.21 mmol) 3-777^1^1^ 77P M)\ (552 mg, 2.92 

mmol) (Dtm (3mL)- h;VX> (6 mL) «?&K:»T, ftflfflg (0.33 mL, 6.13 
25 mmol) £fl£TU 70 tT 1.5 P#M#b7c. £^1^t/«7.R£££\ BS^Tk^ 

^-hu^/A-e^^pb^, smx^T2[Hitt{iibfeo ^t>^tt%mM&mumk 

7U#^>#^A7P"?b7*^7^- (A=Hf>/@1^X3\)V 10:1) fcftU ^7 
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MUA 108-110 "C. 

'HNMR (CDC 1 3 ) (5 1.26 (6H, s), 1.92 (6H, s), 1.34 (3H, t, J = 7. 5 Hz), 1.36 
(6H, d, J = 6.3 Hz), 2.17 (2H, s), 2.69 (2H, s), 3.00 (2H, q, J = 7. 5 Hz), 
5 5.20-5.33 (1H, m), 6.94 (1H, s), 7.48 (1H, t, J = 7.8 Hz), 7.61 (1H, dd, J 
= 7.8, 1.5 Hz), 8.04 (1H, t, J = 1.5 Hz), 8.09 (1H, dd, J = 7.8, 1.5 Hz) c 
ttm\ 5 5 1 

3-[5-(y7 / 4, 8, 9-fh7t H u-6-j* h^v-3, 3, 8, 8-x by^)V 

7d [2,3-h]^ v+ y u >-i--f jwsif is ;vxxfi«I 

10 3-[3,4,8 1 9-fh7kFD-6-^ h**>-3, 3, 8, 8-r h 7^^7U [2, 3-hH V* 

j v y-i-i jvmM.mm /f)nxfjp (4. 99 g, i2.7moi) (6.5mL) m 

K/ v ?7*^A7;i'fb H (94S0 (841 mg, 26. 3 mmol) , ^^hU«7A (2.98g, 
29.0 mmol) 43 (2.11 mL, 39.6 mmol) SJPA, 100 ICT 11 ^WttS^ 

btc, *?;-)vit 75 toitfu rstt 3 mmm&Lfc. Rj&M&mz*. 

M^vU7J^r>7J^A^DTh^^7^- (A+iJ-WBSlf^ 5:1) fcftU 
3- [5- (7*P ;* -3, 4, 8, 9-fh7t F n-6-;* h * v-3, 3, 8, 3^1/ 

20 7P[2,3-h]-f y^y u >-w;W£m« ^f;nxf^ (1.30 g> « 21%) 

'HNMR (CDCI3) 51.28 (6H, s), 1.29 (6H, s), 2.12 (2H, s), 2.72 (2H, s), 3.92 
(3H, s), 4.05 (3H, s), 4.64 (2H, s), 7.48 (1H, t, J = 7.9 Hz), 7.61 (1H, dd, 
J = 7.9, 1.6 Hz), 8.06 (1H, d, J = 1.6 Hz), 8.08 (1H, dd, J = 7. 9, 1.6 Hz) 0 
25 fcfettfcr/MUfcfl: (1.30 g, 2.67 mmol) <D N,N-y^^M75 H (8 mL) 

mmzi/T>i\:t}W& (174 mg, 2.67 mod ©7jc (2.5 mu mm^iax, &u 
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m^)v 10:1 <d'& 5:0 «u nwfc&mvmmtmikmc. ztizmtx?- 

Ife&fcZftT&mfc&yi (926 mg, « 74%) 
5 Mj& 186-188 "Co 

'HNMR (DMS0-d 6 ) 5 1.25 (6H, s), 1.45 (6H, s), 2.15 (2H, s), 3.19 (2H, s), 3.91 
(3H, s), 4.02 (2H, s), 4.07 (3H, s), 7.78 (1H, t, J = 7.6 Hz), 7.89 (1H, d, 
J = 7.6 Hz), 8.21 (1H, s), 8.28 (1H, d, J = 7. 6 Hz)„ 
5 5 2 

10 3-[5-(->7y ^f;W-3,4, 8, 9-t h 7 1 F h + x-3, 3,8, 8-x h 7 

yu [2, 3-h]>ry*y u >-w;w 

£/£M8 0 3-[5-(y 7 y ^fJ|/)-3, 4, 8, 9-f h 7 h K 0-6- 

* h * ">-3, 3, 8, 8-5=- h 7 ;* 3MU 7 P [2, 3-h] -f V 4- / U >-l-f ;W * 5 1 

15 182-184 "C (T-feh^-BRX^W. 

'HNMR (DMS0-d 6 ) 51.25 (6H, s), 1.45 (6H, s), 2.16 (2H, s), 3.19 (2H, s), 4.02 
(2H, s), 4.07 (3H, s), 7.75 (1H, t, J = 7.8 Hz), 7.87 (1H, d, J = 7. 8 Hz), 
8. 18 (1H, s), 8.26 (1H, d, J = 7. 8 Hz) 0 
Gf8.M 5 5 3 

20 3- [5-(->7;^ J-)V) -3, 4, 8, 9-x h y k H D -6-* h * v-3, 3, 8, 8-x h 7 ^ 3^)1 
7D[2,3-hH7^y > iJ>-K^]+/WK>X7$ Ktttttt 
3- [5- (y7/^ 5P;0 -3, 4, 8, 9-t h 5 k K D-6-* h * v-3, 3, Jl 
7D[U-h]^V^y 'J>KJW^IiMI (331 mg, 0.728 mmol) (D N, N- 
H (3 mL) N, N'-fc-H'tfn^SM (118 mg, 

25 0. 728 mmol) Ztiax., lit 40#ISft#L&. HJx3MU75> (O.llmL, 0.801 
mmol) ^iy'M^fJl/75> (54 mg, 0.801 mmol) £Jn^ ilt 4 Bf ^Ij^ 

bfeo siss^t;:***^ wx5 L ;i/T2m^mbfe 0 $t>&mmm* 1 
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774- (A^+>->/»X^;i/ 1:1) «u *Hft-&*©ai«ifia&#fc. ^ 

lXfM^feIf^tTg»i (139 mg, im 41%) 
5 160-162 to 

'H MR (DMS0-d 6 ) 5 1.26 (6H, s), 1.45 (6H, s), 2.18 (2H, s), 2.81 (3H, d, J 
= 4.0 Hz), 3.18 (2H, s), 4.02 (2H, s), 4.07 (3H, s), 7.67-7.74 (2H, m), 
8.12-8.19 (2H, m), 8.77 (1H, br s). 
5 5 4 

10 3- [5- (5/7 7 ^ -3, 4, 8, 9-x h 7 1 K D-6-* h * ->-3, 3, 8, 8-x h 7 * 

7P[2,3-h]>f V^/U>-l-1';H-N-(A^+ht: H P-2-^-^V-lH-7if hf >-3--T 
;i/)^>7'7^ H 

3-[5-(i/7 7 ;* ^;i/)-3, 4, 8, 9-rb7k H h^->-3, 3, 8, 8-x h 7 *3\H/ 

7P[2J-U^V*7U>-W;WSfeA#«ifflWft (338 mg, 0.743 mmol) CO N, N- 
15 y^^l/*M75F (3mL) jg«t h Ux^PT^ > (0.10 mL, 0.743 mmol). & 
&tf N,N*-*;l^3j5x;U$?-f S.&V—fr (120 Bg, 0.743 mmol) £in*_, ilfiT? 40 # 
IBHI^bfc. 3-75 7^U"t FP-2H-7iftf>-2-^-> (101 mg, 0.784 mmol) § 

in*, iit 4.5 «rw«^bfc. sjss^^tk*^^ mt^)w 2mm 

20 U^A7X^T»> IBR^-hU^AJiTttJft, «JBE»ffibfc. SfiSiSS 
ttyiJ*^7A^P-7b^77^- (/\+-y->/Mx^ 1:2) fc#U ft 
mx^^e.^^^-frT^b^ (206 mg, JR* 5290 fcfcfc. 
flk^C 130-132 to 

l HNMR (CDC 1 3 ) (51.28 (12H, s), 1.48-1.70 (2H, m), 1.80-2.30 (4H, m), 2.13 (2H, 
25 s), 2.69 (2H, s), 3.25-3.40 (2H, m), 3.74 (2H, s), 4.04 (3H, s), 4.69-4.77 
OH, m), 6.15 (1H, brs), 7.47-7.49 (2H, m), 7.71 (1H, d, J = 5. 6 Hz), 7.88-7.95 
(2H, m), 
£J&M 5 5 5 
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N- [3- [5- irs7J* J-M -3, 4, 8, 9-rh7t H P-6-y h * v-3, 3, 8,8-fh7^? 

)V7 a [2, 3-h] -r v * y u >-i--f ;KK>\/< ;w-2-*^;u7 ^x> xfjux 

3- [5-(y7y/ -3, 4, 8, 9-fh7hFD-6-^h + v-3, 3, 8, 8-jh7/ 9^ 
5 7P[2,3-hHV*y UM-^HSllliSS (2.24g, 4. 92 mmol) *«kt^ 2- 
7Sy-TVKKx^;UiSK*ft (907 mg, 5.41 mmol) CO N, N-^^^MTS H 
(10 mL) 1-k Fn^>--lH-^>V*h U7 V /— ;W-7KfP% (829 mg, 5.41 

mmol), h'Jx^[/75> (2.40mL, 17.2 mmol) fc«ktf l-X^;|/-3-(3->^ 
JS.yJu&WXfr-tfit^S. \zmt& (1.23 g, 6. 40 mmol) £in;t, 1.5 

mm* 0.5 m 7mikj-bi)vi±7mM&£tfmmmtj-hvv&7mwiTfcfr. 

D7h^77^- (A^tfWIMl^V 3:1 ©ft 2:1) fc#U ftftX^V-^ 

x^;Px-x;i/^&^ib$€T^b^ d.so g, w 57X) 

15 IL& 126-128 *C„ 

'HNMR (CDC 1 3 ) 61.29 (3H, t, J = 7.0 Hz), 1.29 (12H, s), 1.68 (6H, s), 2.13 
(2H, s), 2.69 (2H, s), 3.75 (2H, s), 4.04 (3H, s), 4.24 (2H, q, J = 7.0 Hz), 
6.89 (1H, s), 7.46-7.48 (2H, m), 7.81-7.89 (2H, m)„ 
&f&m 5 5 6 

20 N- [3- [5- (i/7 / ^ -3, 4, 8, 9-f h 7 1 KP-6-* 3, 8, 8-r h 

)v? p [2, 3-h] -r v^y u >-i--r ;w ^>y-r ;w ? x >*sm& 

N-[3- [5- (v7 7 y> -3, 4, 8, 9-fh7t H D-6-* h * v-3, 3, 8,8-fb7^? 
;U7 P [2, 3-h] -f V 3V U >-HM'<>!/'f;W-2-^W7=> IfJUX 
f-;P (1.05 g, 1.98 mmol) ©X^y-;V (8 mL) 5 M zKKfc:*-b 1) 

25 (2 mu fcjn*., gjrc i mmmwvfeo w.$m&®* 5 m £K&jn&T& 
mm&^x&mfc'&m a.04 g, m m) 
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Bbft 191-194 °C„ 

'HNMR (DMS0-d 6 ) 51.27 (6H, br s), 1.42 (6H, br s), 1.48 (6H, s), 2.24 (2H, 
s), 3.05-3.30 (2H, m), 3.95-4.13 (5H, m), 7.65-7.80 (2H, m), 8.18-8.30 (2H, 
m), 8.80 (1H, s) D 
5 -Sf&M 5 5 7 

N-(2-7$;-2-^VXfJW -3- [5- ( > 7 J * J-)V) -3, 4, 8, 9-x h 7 t F P -6-* 
F + v-3, 3, 8, 8-fb7^ 3^7 P [2, 3-h] -f V + / U >-l-< ;W ^ >X7 5 Hffi 
&& 

3- [5-(y7;^ -3, 4, 8, 9-r h 7 1 F h + y-3, 3, 8, 8-r h 7 ^ f 

10 7P[2,3-hH7*/ U>-l-f;W*A#MW*MWft (1.02 g, 2.24 mmol) *5«fctf^ 
U~»7^ FiftHttt (248 mg, 2. 24 mmol) CD N.N-y/^J^MT^ F (6 mL) & 
m\Z l-bKP^->-lH-^>^KU7>7-;U-7Kf[J^ (377 mg, 2.46 mmol), MJ 
X5SU/75 7 (1.09 mL, 7.84 mmol) l-X3=-;i/-3-(3-$?*3Ml/75 J 7°P 

fcVW^tfSM^ (559 mg, 2.91 mmol) 6 mffl&ftL 

15 &. SiSffl^fcte**^ H*x3\>i^3@MiffiL&. &t>#t£%mN&fflam. 

£tltty | J*7 J M7Ai'DYh^77^- (SSx^/^^;-,)i/ 100:1) 

20 (425 mg, ft* 3785) 

l HNMR (DMS0-d 6 ) 51.27 (6H, s), 1.46 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 3.85 

(2H, d, J = 3.8 Hz), 4.03 (2H/ s), 4.08 (3H, s), 7.09 (1H, s), 7.47 (1H, s), 
7.74-7.80 (2H, m), 8.18-8.25 (2H, m), 8.99 (1H, s)„ 
25 5 5 8 

N-(2-7$y-l,l-y^f;H-^VX^)-3-[5-(y7//^)-3,4, 8, 

y t FD-6-* F3^>-3, 3, 8,8-rh7^f^7D[2, 3-hH U >-l--T ;KK 

>X75 F 
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N- [3- [5- ( y7 / * =F)V) -3, 4, 8, 9-fh7t H D-6-* h * ->-3. 

^7n[u4]<y*yij>-K;w^>^; W -2^ W5 - >ifttt (521 

mg, 0.965 mmol) <D N,N-^^^l/*M7> H (5 mL) Jg^t 1-tFP + y-lH-, 
^>V>U7y*-;i-7>*xr>/ A iI (176 mg, 1. 16 mmol) *«fcCJC l-x^;W3-(3- 

5 ^^Jvy^yya^Miij^M^^mmm (240 mg , 1.25^1) mwx, m 

10»|RHt#Lfc. h'JX^75> (0.40 mL, 2.90 mmol) fcjp*, 

10 /Mx^ l:2 0»Si^) fc#u »x^;i/-^yynb°;i/x-^;p 
#S8fiflS5*1i:T*«fc£to (323 mg, 6720 
217-219 "C. 

'HNMR (CDC 1 3 ) 51.29 (12H, s), 1.71 (6H, s), 2.14 (2H, s), 2.69 (2H, s), 3.74 
(2H, s), 4.04 (3H, s), 5.44 (1H, br s), 6.42 (1H, br s), 7.26-7. 27 (1H, m), 
15 7.47-7.48 (2H, m), 7.84-7.89 (2H, m)„ 
5 5 9 

3- K-(v7^ -3, 4, 8, 9-5r h 5 1 H P-6-* h * v-3, 3, 8, 8-5r h 7 * 9^ 
7D[2,3-h]^y^y U>-l-i-;|/]-N-Cl,l-5>^^;P-2-^V-2-[(2-^V^ 

N- [3-[5-(y7/^^)-3,U 1 9-fh7hKn-6^hty-U 1 8,8-rh7^f 

* 7 p [2, 3-h] < v * y u >- w ;w ^ > y < ; w -2-* 9^7 5 = >mtm. (444 

mg, 0.822 mmol) £tf D,L-3-7^ /-2-tfD »j 5V > ( 82 mg, 0.822 mmol) © 
N,N-y/^M75F (4 mL) Jgjfcfc 1-t HP+v-lH-^>y h U 7vf-;P 
-7jc»ij (138 mg, 0.904 mmol), hUX^7^> (0. 29 mL, 2.06 mmol) 
25 zt i-x^-3-( 3 -vy ^73- j y°a \>)\,)*W*M $ HiiK (205 mg, 1. 07 

mmol) £in*., 6 *mj|*lfc. Efcfi^fcfcfcfcSft^ l»X^T 



20 



WO 03/035650 



512 



PCT/JP02/09760 



-f- (mtX?-)W**;-)V 100:1 (D®. 10:1) fcftU n<E>nrzB^^v 
7°Dh°;PX-x;PT»L, $JBfc£tt (157 mg, im 33X) 
137-139 *C 0 

'HNMR (CDClj) 51.29 (12H, s), 1.70 (3H, s), 1.72 (3H, s), 1.94-2.08 (1H, m), 
5 2.14 (2H, s), 2.69 (2H, s), 2.70-2.85 (1H, m), 3.16-3.45 (2H, m), 3.75 (2H, 
s), 4.04 (3H, s), 4.26-4.34 (1H, m), 5.99 (1H, s), 6.91 (1H, d, J = 3.6 Hz), 
7.13 (1H, s), 7.44-7.49 (2H, m), 7.87 (2H, s). 
5 6 0 

3,4,8, 9-fh7k Hn-6-^ h^v-3,3, 8, 8-t" h 7^?JH-7ir;H-70 

io [2, 3-hH y^y u >*;i/^^+h;Pxb Kjftttjft 

3,4, 8, 9-fh7kFD-6-^ h +'>-3, 3, 8, 8-f h 7 ^ ?^-5- 7 D [2, 3-h] >f V + 
7U>^^y-;i/ (1.03 g, 2.82 mmol) 2fr;U A (15 mL) flMfcfc-ftflST 

>#> (4.90g, 56. 4 mmol) £jD;t, 2 P#RB, 50 W \5 mffl8tWVtZo 

;hAtt>*5«|fl;StTai;^| (344 mg, « 31%) £#fc„ 
Bt& 136-139 "C. 

'HNMR (DMS0-d 6 ) 5 1.29 (6H, s), 1.43 (6H, s), 2.24 (2H, s), 3.40 (2H, s), 4.14 
20 (3H, s), 7.60-7. 82 (5H, m), 10.42 (1H, s). 
MM 5 6 1 

3, 4, 8, S-f h 7 t F D-6-/ h ^ y-3, 3, 8, 8-j h 7 / f JP-1-7 ;i/-5- 7 D 
[2, 3-h] -f 7*/ u >#;pfc h 

3, 4, 8, 9-t- h y h H D-6-* h * v-3, 3, 8, 8-7=- h 7 ^ WH-7zz;H-7D 
25 [U-h]^ V + y U >*j^Wjt (116 mg, 0. 290 mmol) (D^Wt (1 

mL) »*£ldfi»t HP^v;i/75> (30 mg, 0.435 mmol) Sin*., 100 «CT 3 Rf 
P^j»bfc 0 KJ£jl<&& *7>t-7*T' : MilU St^X^;H?2[El 
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- (A^ir>/s^x^;i/ 5:1) (cf&u fi^n^^iM 77°p tr;wx— t)v 

-M^->T&#U SM^'tl (55 mg, M 53%) £#fc. 
BUS 166-168 'C. 

5 'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.87 (2H, s), 4.13 
(3H, s), 7.35-7. 43 (5H, m). 
5 6 2 

3- [5- (^7 ;^?JW-6-Xh^y-3, 4, 8, 9-ff7k H P-3, 3, 8, 8-x h 7 

7p [2, 3-hD-r v^/ u xfjuxfjui?! 

10 3- (6-X h 4, 8, 9-f h 7 h H P-3, 3, 8, 8-f h 7 ^ ^Jl 7 P [2, 3-h] -f V 3r 

yu>-i--r;wsm» (5.03 g , 12.8 mmol) (10 dl) 8$i;/t7*M 

7ikf k H (94$) (613mg, 19.2mmol)> ^fb^HJ^A (2.17g, 21.1 mmol) & 
itflll (1.71 mL, 32.0 mmol) 105 "CTM4 nmmWbfZo ZBlZ, 

ny-fcJV&riV^Y (409 mg, 12. 8 mmol), ^{t^h'J^A (1.45g, 14.1 

15 mmol) £d;tfllJ« (0.68 mL, 12.8 mmol) £iP7L, 115 *CT 10 PtM#Lfc„ 
£j&M-p-t/£ 5 M TKmfbT^ h U 7 A*»ttT? PH 8 <h U It^XTMI/TttHti bfc 0 
«)l^la^t:7"hU^A7KMT'^ «7"hU^A±T^ Mil 
IlLfco SS£X^/-;1/ (12 mL) fciSffiU mt^*=.)V (0.65mL, 

8.94 mmol) £SP^U gfiT? 24 B#M^bfe 0 «|^H0iU MC7j<£iP 

20 mwmi- b u v&-?ttuLtc&, mwt^jw 2 mmmLtc, &t>^tc#m 

bfc. M^vU7J^>77^A^PTh^^7^- (A+U-WBKX^I/ 5:1) 
\Z$ UJ-[5-(^D^ -6-X h *~>-3, 4, 8, 9-f h7kFo-3, 3, 8, 8-x h 7 

*?-)V7 p [2, 3-h] -rv^y u>-i--r;w^s#m if^xxf^ (nomg, jr* 

25 3tt fctt#<»£LT#&. 

'HNMR (CDC 1 3 ) (51.27 (6H, s), 1.28 (6H, s), 1.37-1.42 (6H, m), 2.12 (2H, s), 
2.77 (2H, s), 4.31 (2H, q, J = 7. 1 Hz), 4.39 (2H, q, J = 7. 1 Hz), 4.76 (2H, 
s), 7.48 (1H, t, J = 7.8 Hz), 7.61 (1H, dd, J = 7. 8, 1.5 Hz), 8.05-8.07 (1H, 
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m), 8.09 (1H, dt, J = 7.8, 1.5 Hz) 0 

IISnfeyDtiffr (170 mg, 0.330 mmol) O N,N-y^fM;i/A7S H (0.7 
mL) ®m\Z.z/7>ikj-hVV& (18 mg, 0. 362 ramol) cDtK (0. 5 mL) fem&Mz., 

SiST i mm, 60 x:t? 2 p#F^#tfc 0 iti^ 
^>«ifji/ 3:1) \z&l, mm{£&to<Dmmim*&ft. nn§ff»if 

ISIMb^itTStll^tl (111 mg, mm 68*) £#£ 0 
10 MM. 126-128 t: 0 

'HNMR (DMS0-d 6 ) 51.25 (6H, s), 1.30-1.37 (6H, m), 1.44 (6H, s), 2.16 (2H, 
s), 3.16 (2H, s), 4.01 (2H, s), 4.33-4.47 (4H, m), 7.73-7.90 (2H, m), 8.18-8.29 
(2H, ni)„ 

5 6 3 

15 (S) -N- (2- rt * y -3- 7 if ? v X )V ) -3- (3, 4, 8, 9- x h 7 t H P -6- ^ h + 
-3, 3, 8, 8-t- h 7*^)V7U [2, 3-hH 73V U >-l--f ;|/)^>X7^ H 
3- (3, 4, 8, 9-t^ h 7 k F P-6-* h * v-3, 3, 8, 8-fh7^ 7)V 7 P [2, 3-h] -f V * 
yU>-l-^;W$lfMil (0.25 g, 0.6mmol) & N,N-y7?WM7$ 
H (3mL) fC^U N-X^;l/v-fV7°Ptf;i/75> (0.104 mL, 0.6mmol) £2)D 

20 XX 5 ^IHd^Sif, N,N'-^;i/^x;|/v< ^#V-)V (0.107 g, 0.66 

mmol) ^iOilMT 30 #F^#*Iif£ 0 (S)-3-T$ 
y (0.057 g, 0.66 mmol) »^T^Ml? 15 l$|iaiR#t,fc. S^^^tK^JP^. 

25 StxW^3';-Jl'/h'Jlf;i'75> (95:5:1) T^ffiLTgMi 

#£&fcT«*|gLTgiBfc£<» (0.171 g, JR$ 63%) ^X^x-^ 

jBfcj& 154-157 t:. 
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'HNMR (CDCI3) 51.29 (6H, s), 1.31 (6H, s), 2.16 (2H, s), 2.61 (2H, s), 3.22 
OH, br), 3.60 (1H, t, J=5 Hz), 3.93 (3H, s), 5.10 (1H, br), 6.32 (1H, br), 
6.61 (1H, s), 7.4-8.0 (4H, in), 8.03 (1H, br)„ 
-SltiM 5 6 4 

N- (2-** V -3- tf P U -3- (3, 4, 8, 9-y h 7 k H P -6-* h * ->-3, 3, 8, 8-x 

h7*3^7P[2,3-hHy*y U>-l--OW^>X7$ H 
3- (3, 4, 8, 9-fh7k K D-6-* h*<>-3, 3, 8, 8-r h 7 ^7D [2, 3-h] -f y * 
y U>-l-<;i/)S^l.#^4imig (0.25 g, 0.6mmol) $ N ( N-^WM7$ 
H (3mL) fcftfoU N-X^;U^yypbf;V7$> (0.104mL, 0.6 mmol) £Jn 
AT, «tr>T N,N'-AM-;i/y^5^;^ (0.107 g, 0.66 mmol) ZtQpiTg. 
1 m m^M^ft, Kltmz 3-7iSy-2-fcfpy>V> (0. 067 g, 0.66 mmol) 

O0:l) T»flJbTB»W»ft*»TWiUT*IBflS#« (0.184 g, JR 

mm) ^jn-fMes^sifc, 

£b£ 191-193 t:. 

'HNMR (CDCI3) 51.26 (6H, s), 1.30 (6H, s), 1.7-2.3 (2H, m), 2.15 (2H, s), 
2.70 (2H, s), 3.2-3.5 (2H, m), 3.93 (3H, s), 4.62 (1H, br), 6.62 (1H, s), 7.00 
(1H, br), 7.4-8.0 (4H, m), 7.70 (1H, br) 0 
&f&M 5 6 5 

3,4,8, 9-t- hy\l KP-6-* h + ~>-4,4,8,8-x h 7 * 7 x ~)\, 7 p 

[2,3-hMy*y>j> 

N-[2-(2,3-^h HP-7-^ h^y-2,2-^^^N-^>>/77^)-2-^^7°D 
tr;W^>X75H (0. 269 g, 0.76 mmol) &**~>J£fc«J > (3. 5 g, 22.8 mmol) 

izmmvx. 100-105 -c r imwmtvit.mm.*'vim& 
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1^. If ^ y 'J * ^'JW 7 A ^ n ? b ^77 7 ^ - !l# ^v+it>/@|^x 
Wh'jx^75> (67:33:1) Tr*fflLTiWH^**«)TiilNlbT*IBft: 
(0-175 g, JR$ 6890 *%tzo >?X^X-x^/^1t> (1:2) ^SH^ 

5 137-139 °C„ 

'HNMR (CDC 1 3 ) (51.28 (6H, s), 1.32 (6H, s), 2.26 (2H, s), 3.63 (2H, s), 3.95 
(3H, s), 6.79 (1H, s), 7.42 (5H, s). 
5 6 6 

3- (3, 4, 8, 9-^ h 7 k H D-6-7 b + v-4, 4, 8, 8-fh7^ 3^H7 □ [2, 3-h] y ^ 

io / u >-w ;w ^>y- h u ;p 

3'-5/7y-lf-[2-(2,3-i?t KP-7-* h*v-2,2-v^;W5-^>yy^x;W-2- 
7^;i/7°Dt: 0 ;W^>X7$ H (0.955 g, 2.52 mrnol) £:**vifrffc;U> (11.6 g, 
75.6 mmol) K«bT, 100-105 TC T? 2 l*IBHft#L& 0 M^TJWJtl, RiK 

^>/»X^ (3:2) *C»aLTl«W»ftJfc 1 6TWirbTaBfi3^* (0.65g, 
178-180 °C 0 

20 'HNMR (CDC1 3 ) 51.24 (6H, s), 1.27 (6H, s), 2.23 (2H, s), 3.64 (2H, s), 3.96 
(3H, s), 6.81 (1H, s), 7.4-7.9 (4H, m). 
ikJ&W 5 6 7 

3- (3, 4, 8, 9-5=" h 7 h H P -6-* h ^ ^-4, 4, 8, 8-f- h y * 7D[2, 3-h] < y * 
25 3-(3, 4, 8, 9-x h 5 t H 0-6-* h ^ v-4, 4, 8, 8-jh7^ ^7D [2, 3-h] -f y * 

/y>-i--f;W^>yxMj;u (o.446 g, 1.23 mmoi) (7 mU k» 

»TT 1 M *»fc^HJ££*»ifc (1.97 mL) t 30% »&fc7fc$*# 
$ (0.28 mL) 20 ttM«#b&. LT, 
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^.T»sflss-e-T«iB^^* (0.275 g, i&mw%) %mtz a 
inu& 191-193 r 0 

5 'HNMR (CDC 1 3 ) (51.28 (6H, s), 1.31 (6H, s), 2.24 (2H, s), 3.63 (2H, s), 3.95 
(3H, s), 5.85 (1H, br), 6.35 (1H, br), 6.81 (1H, s), 7.4-7.9 (4H, m) a 
£>I$M 5 6 8 

3, 4, 8, 9-rh7kFD 6-^ h+>--4, 4, 8, 8-5" h y * ^)V-\-7 D [2, 3-h] -f J 

10 [[2-(U-yt KD-7-* h + y-2 > 2-y^^-5^>y77^1/)-2-^Wn 
tfJW7^y]^Vl^X^ (0. 510 g, 0.76 mmol) £#*>dfcfcU> (6. 72 g, 
43.8 mmol) fcfcjfeU 100-105 <C T 3 B#fflft#L£. iflJt'W, £J« 

»TCD 2 M MJ (30 mL) 

»**^MJ#A£Jn*T pH5 chLT«X^;H?2lElttfcBLfc 0 ttfctJ^iifb 

W^Ta«H»S*«)T«WUT*iaft^« (0.286 g, fQ» 6835) fcfcfc. 
^;PX— T)W\**ry (1:1) 
117-121 °C„ 

20 'HNMR (CDC 1 3 ) 61.23 (6H, s), 1.26 (3H, t, J=7Hz), 1.49 (6H, s). 2.99 (2H, 
s). 3.61 (2H, s). 3.94(3H, s), 4.12 (2H, q, J=7 Hz), 6.75 (1H, s). 
&!$M 5 6 9 

l-(3-7*Dt7x x;i/) -3, 4, 8, 9-T" h 7 b H D-6-* N + *>-4, 4, 8,8-fl^7^f ;i/ 
7D[2,3-h]-f y+y>J> 
25 3-7*Dt-N-[2-(2,3->?t h^y-2,2-y/^H-^>777^)-2- 
^?;P^Dt!;W^>XT^ H (1.28 g, 2.96 mmol) 0hJH> (25 mL) MMffi. 
tt**smfcV> (3.3 mL, 35 mmol) SJPA, 3.5 «FWiPS»««flELxfc 0 E/£jg£ 
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aa*'>u*wPTh^77^- (^+-y->/B»x5 i ;p 4:i 2:1) 

U AW>^^S^^LT«^i (741 mg, JR$ 60S) 
HUft 127-129 -C. 

5 'HNMR (CDC1 3 ) 51.26 (6H, g), 1.35 (6H, s) 2.31 (2H, s), 3.63 (2H, s), 3.95 
(3H, s), 6.79 (1H, s), 7.28 (1H, t, J = 7.7 Hz), 7.38 (1H, dt, J = 7. 7, 1.6 
Hz), 7.55 (1H, dt, J = 7.7, 1.6 Hz), 7.61 (1H, t, H = 1.6 Hz) 0 
a-SScM 5 7 0 

3 ' - (3, 4, 8, 9-fh7t HP-6-^ v-4, 4, 8, 8-fh7^ 3^7 □ [2, 3-h] -f y * 

10 y u >-i~r ;w [1, r-tfyxx;w-4-T5 > 

l-(3-^Dt 7 i-;W-3, 4, 8, 9-f h 7 1 h+ y-4, 4, 8, 8-f h 7^fA 

7n[2,3-hHy*/U> (607mg, 1. 46mmolK 4-(4, 4, 5, 5-t- 3, 2- 

^W^D7>-2-<;i/)7-'J> (353 mg, 1. 61 mmol) , j^t" h U 7A (388 mg, 
3.66 mmol) ^fh7+7(h'J7x-M77^»A°7y7A(0) (34 mg, 
15 0. 029 mmol) © 1, 2->?y h^->X^ > (4. 5 mLK X* /-^ (2 mL) *5«fctf* (1.5 

mu mmmzmmmmmT so t:t h ^ra^bfeo mmis®\z**K\^ m 

as* a»^Nu-7A-tta6tt">u*^*aLTtt» (w^x^;uT^aj), n 
izmmisfco ii^iifty tj ij^;^ 7A7DTh^7 7^f- (^ttwmst 

X^;P 10:lOi 1:1) fc#u ^/^-ylfjU-f^e^ltTl 
Sfc£fc| (400 mg, 64*) 
1L& 232-234 °Co 

'HNMR (CDCI3) (51.29 (6H, s), 1.30 (6H, s), 2.34 (2H, s), 3.64 (2H, s), 3.73 
(2H, br s), 3.96 (3H, s), 6.74 (2H, d, J = 8.4 Hz), 6.81 (1H, s), 7.32 (1H, 
25 dt, J = 7.7, 1.5 Hz), 7.37-7.49 (3H, m), 7. 56-7.63 (2H, m) 0 
5 7 1 

N- [3' - (3, 4, 8, 9-fh7tHD-6-^h + ->-4,' 4, 8,8-fh7^^7D [2, 3-h] -f 
74V U >-l-i)l) [1, l'-tf7xx;W-4~f ;W T±.h7S. H 



20 



WO 03/035650 



519 



PCT/JP02/09760 



£fife0!3 0 tmm<D%mz&r) 3'-(3,4,8,9-7-h?t: FD-6-* h^i/-4, 4, 8, 8- 
fh7^^7D[U-h]^y*;'J>-KJW [l,r-If7a:-;H-4-75>-^b 

Bl£ 223-227 t (StiyjV-ylfJU-jJW, 

'HNMR (CDC1 3 ) 51.29 (6H, g), 1.31 (6H, s). 2.15-2.21 (3H, m), 2.33 (2H, s), 
3.65 (2H, s), 3.96 (3H, s), 6.81 (1H, s), 7. 26-7.65 (9H, m) 0 
Gf&M 5 7 2 

l-(3-^Dt7i-W-3,4,8 ) 9-fh7t Fp-4,4,8, 8-7h7^fJH-7D 
[2,3-hH V*rJ 

l-(3-^D€7iz;W-3, 4, 8, 9-fh7k F D-6-* F=^>-4, 4, 8, 8-x F 7J>WI/ 
7P[2,3-hHy+/U > (4.73g, 11.4 mmol) fc 48X HfMcM (50 mL) 
22 fl#ra»Mrlbfc 0 SJKfi^S^L, MT> ; E-77j<T4'fn, IH&x 

x^;p-s?x^;px-5 t ;w^«fftft$#Taaifl:^» (3.96g, » 87%) 

230-235 'Co 

'HNMR (CDCI3) 51.21 (6H, s). 1.32 (6H, s), 2.29 (2H, s), 3.59 (2H, s), 6.74 
(1H, . s), 7.27 (1H, t, J = 7.8 Hz), 7.40 (1H, dt, J = 7.8, 1.6 Hz), 7.55 (1H, 
dt, J = 7.8, 1.6 Hz), 7.60 (1H, t, J = 1.6 Hz) D 
Gtim 5 7 3 

[3' - (3, 4, 8, 9-rh7h F Pr6- 1 Fp^v-4, 4, 8, 8-x F 7 *?-)V7 P [2, 3-h] -f 

y * / u >-i --r )V> [1 , 1 ' - tr 7 x x;n -w ;w $ >« yx-jM? ;ux 
7t-;p 

l-(3-7 P t7i x;i/)-3, 4, 8, 9-T" h 7 h H D -4, 4, M-ff7^f ;|/-6- 7 P 
C2, 3-h] < V^y ij / (2. 40 g, 6. 00 mmol)-, [4- (4, 4, 5, 5-x F 5 3, 2- 

v^+tf-tf p 7 >-2-r M 7i-;W*;p/u >m 7i-jm ?JH7f ^ 

(2.54 g, 7.19mmol), ftK^hiJi^A (1.59g, 15.0 mmol) £ckt*rh^X(F 
U7x-M77^»/^^(0) (139 ng, 0.120 mmol) (D l,2-7;<F+v 
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x^> (20 mLh x^y-;p do bl) do id mmm&&m&mfsrF 

85 'CT 16 «FlWiB^Lfc. SJS^^^mx?;ut7jc^iPA, 

5 SI tt y U A yjW 7A^D?h^57^- (^3rD->/WWt^)V 1:2 
©»»«x^;W tcjfcu S^x^-^ap^^A^c^^b^iiTSMf^t; 

(2. 63 g> JR$ .80*0 

SbA 161-165 1: 0 

'HNMR (DMS0-d 6 ) 51.15 (6H, s), 1.19 (6H, s), 2.25 (2H, s), 3.48 (2H, s), 5.17 
10 • (2H, s), 6.74 OH, s), 7.31-7.75 (13H, m), 9.74 (1H, s), 9.91 (1H, s). 
&f&M 5 7 4 

[3* - [3, 4, 8, 9-t" h 7 1 F U -4, 4, 8, 8-<r h 7 * 3^-6- [[(h'J7MP^ 
7M^]t+y]7D[2,3-h]<V + ; U>-1— r;W [l.l'-k^i-M-H 

15 ^9 5 <hM© 75 0 [3' -(3, 4, 8, 9-x h 9 t H D-6- 1 H n * 1/ 

-4, 4, 8, 8-fh7^ 7 □ [2, 3-h] -f V * J U >-l— f ;V) [1 , 1 ' - fcf 7 x x;W -4- 

-f;W*;p/xs>K 7xx;i/p<5 1 ;t'X7;x;^e)S®fb-a-#i^#y t c 0 jr* 92X. 

'HNMR (CDC 1 3 ) <5 1. 28 (6H, s), 1.30 (6H, s), 2.37 (2H, s), 3.70 (2H, s), 5.22 
20 (2H, s), 6.80 OH, br s), 7.08 (1H, s), 7.31-7.51 (9H, m), 7.57 (2H, d, J = 
8.7 Hz), 7.62-7.68 (2H, m). 
&f$M 5 7 5 

[3' - (3, 4, 8, 9-rb7k H P-4, 4, 8, 8-fh7^ ^7D [2, 3-h] -f 7* J U >-l- 

-f ; W [l , l ' - if 7 x x;n -4--r m ij^n $>i 7x xjm ^;Pxx =r )V 
25 [3' -[3, 4, 8, 9-t" h 7 1 FD-4, 4, 8, 8-x h 7*3MHH[( h U 7;i/^D jWWX 
;V*-;W*^">] 7 □ [2, 3-h] -f 7+7 U >-l-4M [1, 1' -b'7x-JW-H ;W 
*;Wt$>ft 7i-JW5 : JH7tJI' (2. 74 g> 4.04 mmolK MJX3Ml/7$> 
(1.7 nL, 12 DUDol) •> ft^A°^v££(II) (23 mg, 0.10 mmol) HJ7xX 
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;U^X7^> (53 ng, 0.20 mmol) © N.N-^^^M^AT 5 F (8 mL) mW.\Z 
*m (0.30 mL, 8.0 mmol) mmm^JF 70 tT 4 P#ra&#Lfc. 

fee ^b-fr»aii^7j<:T2[Hi», WILL SS*igS#'>U*y;i/*7 
A^DYh^77-f- K++J->/S^X3^ 2:1) fcttU I1«X3MI/- yl^ 

;px-x;^e,M^fb^#TSM^% (1.72 g, jk^ 80%) 

It* 126-129 t:. 

'HNMR (CDC1 3 ) 51.27 (6H, s), 1.28 (6H, s), 2.32 (2H, s), 3.68 (2H, s), 5.22 
(2H, s), 6.77 (1H, br s), 6.83 (1H, d, J = 8.4 Hz), 7.19 (1H, d, J = 8.4 Hz), 
7.31-7.50 (9H, m), 7.55-7.68 (4H, m) 0 
5 7 6 

3' -(3, 4, 8, 9-5=- h 7 k H D-4, 4, 8, 8-x h 7^)U7 D [2, 3-hHy*y U 7-1-T 

;w [1, r-tr 7 at -4-7 5 >-:fcfc**£ 

[3' -(3, 4, 8, 9-7=- h 7 k H D-4, 4, 8, 8-x h 7 * 9SH/7 P [2, 3-h] -f 7 + 7 U >-l- 

■<;W[i,r-tf7xi;w-4H > ;w*;wt5>Bfc 7i-jwfjnxx* (1.90 g , 

3.58 mmol) <D7UWfc)V2± (20 mL) »«C 2595 Jtfl^£&/g!tt#ft (7 mL) £ 

;i'£JD*H#£3^LT&affc'&«& (1.97 g, 99*) 
Bt& 206-210 -C. 

'HNMR (DMS0-d 6 ) <51.21 (3H, s), 1.25 (3H, s), 1.37 (6H, s), 2.25-2.50 (2H, m), 
3. 70-3.90 (2H, m), 7.15-7.32 (2H, m), 7.27 (1H, d, J = 8. 4 Hz), 7.50 (1H, d. 
J = 8.4 Hz), 7.62-7.70 (1H, m), 7.72-7.85 (3H, m), 8.05-8.07 (1H, m), 8.08 
(1H, d, J = 7. 8 Hz) 0 
ni&M 5 7 7 

N-[3'-(3,4, U-rh7kHD-4, 4, 8, 8-x h 7 * ^)V7 D [2, 3-h] -f 7 + 7 U > 
-M» [1,1'- k'7x-;W -W ;w 7ir h 7 5 H 

3' - (3, 4, 8, h 7 t H D-4, 4, 8, 8-fh7^ 7^7 D [2, 3-h] -f 7+/ U >- W 
;W [1, l'-t7xZ)H-4-75 >X^b7K^ (279 mg, 0.500 mmol) Ofh7b 
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HP7^> (1 iL) MMMlZfimi- h U 7 A (185 mg, 1.75 mo 1) M (1 mL) m 
WZMTLfco f#^nfc?I£t/£7j<&U Jt^DiJF (46wL, 0. 65 ramol) & 

X^Mit^m (149 mg, 68%) £|#fc 0 
M 246-249 "C. 

'HNMR (CDC1 3 ).(5 1. 27 (6H, s), 1.29 (6H, s), 2.19 (3H, s), 2.32 (2H, s), 3.68 
(2H, s), 6.83 (1H, d, J = 8.1 Hz), 7.19 (1H, d, J = 8. 1 Hz), 7.36-7. 43 (2H, 
10 m), 7.47 (1H, t, J = 7.5 Hz), 7.57 (4H, s), 7.61-7.68 (2H, m)„ 
5 7 8 

N-[3'-(3,4, 8,9-t- hyh Hn-4,4, 8, 8-x h7^f;i/7D[2,3-h]<y+ ;ij> 

-l— f;W [i,i'-tf7x-;i/]-4-f;W7°DA>75 K 

7 7i^©^t«t(5 7"Ptf^-n;^DU F*m»T*Mfe'&to £f# 
15 fco « 56* 0 

M 215-218 °C (S^I^k-^I^X-f.JW. 

'HNMR (CDC 1 3 ) 6 1. 23-1. 31 (3H, m), 1.27 (6H, s), 1.29 (6H, s), 2.32 (2H, s), 
2.41 (2H, q, J = 7.5 Hz), 3.68 (2H, s), 6.83 (1H, d, J = 8.1 Hz), 7.19 (1H, 
d, J = 8.1 Hz), 7. 20-7.27 (1H, m), 7.37-7.42 (1H, m), 7.47 (1H, t, J = 7. 5 
20 Hz), 7.59 (4H, s), 7.62-7.68 (2H, m). 
5 7 9 

N-[3' -(3, 4, 8, 9-x h y t F P-4, 4, 8, S-fh^ ?)V7 P [2, 3-h] *f 7*7 U > 

-i--r;w [i, r-fcf7x-;i/]-4--r;w^;PAT5 h 

(0.5mL) fc3kJ^T#l*»» (0. 14 mL, 1. 5 mmol) &JTFU IMifiT 1.5 B# 
25 Ffl»Lfeo 3 , -(3,4,8,9-fh7kHD-4 l 4,8,H l h7^^ 
7 P [2, 3-h] -f u >-l-f ;w [1, l'-tf 7x-;i/]-4-T$ 

(279 mg, 0. 500 mmol) h U 7 A (75 mg, 1. 1 mmol) (D^Wt (0. 5 mL) 

fcttfciTFU SfiT 1.5 P*IR!«#l,&. *»**^-hU«>A (3.1g, 37 mmol) 
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ftfflLfc. ^fc#fc#«)i*«a?lJiaflS^hU^A7K*«T«c^, Mx-HJ7A± 

fb^#J (147 mg, W 69%) ftftfc. 
5 Mjft 197-199 "Co 

"H NMR (CDC 1 3 ) <5 1.27 (6H, s), 1.29 (6H, s), 2.32 (2H, s). 3.69 (ZH, s), 6.84 
(1H, d, J = 8. 4 Hz), 7.13 (1H, d, J = 8. 7 Hz), 7.20 (1H, d, J = 8. 4 Hz), 7.38-7.69 
(8H, m), 8.38 (0. 55H, d, J = 1.8 Hz), 8.73 (0. 45H, d, J = 11.1 Hz) 0 
£t&m 5 8 0 

10 3' - (6-k K P * v-4, 4, 8, 8-fh7^ 5^-3, 4, 8, 9-t" h y k H P 7 P [2, 3-h] -f V 

+y u>-i-^;i/) [i,r-if7x-;w-4-*M>i ifjuxrii' 

1 <h TO J: D l-^P^xXJI/)^, 4, 8, 9-x h 7 k H P 

-4, 4, 8, 8-t" h 7*^-6-7 P [2, 3-hH 73V U 4- (4, 4, 5, 5-x h 

7^^-l,3,2->?^+^P^>-2-^;i/)^t#m X^jUXrM^tlft 
15 ^#l£f#fco n 52% 0 

M 214-217 *c (@^x^;i/-^x^;i/X"T-;i/)c 

'H NMR (CDC1 3 ) 61.21 (6H, s), 1.28 (6H, s), 1.41 (3H, t, J = 7. 2 Hz), 2.32 (2H, 
s), 3.60 (2H, s), 4.40 (2H, q, J = 7.2 Hz), 6.73 (1H, s), 7.38-7.54 (2H, m), 
7.63-7.77 (2H, m), 7.68 (2H, d, J = 8.4 Hz), 8.09 (2H, d, J = 8.4 Hz) 0 
20 &}&M 5 8 1 

[3' - [3, 4, 8, 9-5r h7th*D -4, 4, 8, 8-fh7^ ^;i/-6- [[(hU7MP^ =$-)V) 
7 ;i/^x;W ^y]7n[2, 3-h] -f 7 +7 U >-l -< ;W D , 1 ' - k 7 x x;i/| -4-# ;i/ 

£fi£M 9 5 <h|W!$l<£>7j?£{;: D 3'-(6-k H P ^ ~>-4, 4, 8, 8-5=- h 7 ;* 
25 -3,4,8,9-fh7t FP7D[2,3-hH7*/ U >-\~i M [1, 1" -k7xX;i/]-4- 

#;i/^>i? x^;vxxT-;i/^6»*^f^t(^l#yco 97% 0 

H£ 147-149 "C («X^;i/-A^r+|-»o 

'H NMR (CDCI3) 61.29 (6H, s), 1.31 (6H, s), 1.42 (3H, t, J = 7. 2 Hz) , 2.38 (2H, 
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s), 3.72 (2H, br s), 4.41 (2H, q, J = 7. 2 Hz), 7.10 (1H, s), 7.42-7.48 (1H, 
m), 7.50-7.57 (1H, m), 7.67-7.76 (4H, m), 8.12 (2H, d, J = 8.1 Hz) „ . 
5 8 2 

3' -(3, 4, 8, 9-t- h 7 1 HP -4, 4, 8, 8-x h 7 ^)V7 P [2, 3-h] -f V U >-l-^f 

5 ;W [i,i'-tr7x-;u]-4-*;^>^ ifJUXr^ 

££«5 7 5 £R#©;frjacfcJ:!3 [3'-[3,4,8,9-Th7t Fn-4,4,8,8-fh7^ 

5";i/-6- [[(bU7MD^ - ;w ttzA 7 o [2, 3-h] -r 7 * / u >-i- 

-OM [1, l'-l:7x-JH-4-*M>SI x5 i ;pxXx;W^6«Bft:'&*S#fc. JK 

$ 75!K 0 

10 St& 144-149 "C (A^» 0 

'HNMR (CDC1 3 ) 51.28 (6H, s), 1.29 (6H, s), 1.42 (3H, t, J = 7.1 Hz), 2.32 (2H, 
s), 3.69 (2H, s), 4.40 (2H, q, J - 7.1 Hz), 6.84 (1H, d, J = 8.4 Hz), 7.20 
(1H, d, J = 8.4 Hz), 7.47 (1H, dt, J = 7. 6, 1.7 Hz), 7.52 (1H, td, J = 7. 6, 
,0.6 Hz), 7.67-7. 76 (4H, m), 8.08-8.13 (2H, m). 

15 Gtfm 5 8 3 

3' - (3, 4, 8, 9-t- h 7 1 H P-4, 4, 8, 8-x h 7 * 5\>W7 D [2, 3-h] -f 7 * 7 U >-W 

;W [i , l ' - tf 7 x -4-# ; >m 

3' - (3, 4, 8, 9-fh7k K D-4, 4, 8, 8-r h 5 *7\H/7 P [2, 3-h] -f y * / U >-l-f 

;p)[i,r-tf7x— ;w-4-*;^>k if;nxfii^ (1.30 2.87 mmoi) ox 

20 (15 bL) ffiflffiK: 1 M XWtfcl-hVV&Tk&m (10 mL) £Jn*.» 70 t: 

t 45 Mmw^r^ Ri&w&m**fith* \ m ao mu sjtfu 7pp 

uu*)l<&-BM^)lfr^mkis#T%m4k&VA (I.i9g> W 97*) £#fc 0 

25 286-291 *C. 

'HNMR (DMS0-d 6 ) (51.19 (6H, s), 1.21 (6H, s), 2.28 (2H, s), 3.58 (2H, s), 6.86 
(1H, d, J = 8.3 Hz), 7.24 (1H, d, J = 8.3 Hz), 7.44 (1H, dt, J = 7. 6, 1.4 Hz), 
7.58 (1H, t, J = 7.6 Hz), 7.74 (1H, t, J = 1.4 Hz), 7.87-7.88 (3H, m), 8.03 
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(2H, d, J = 8.4 Hz), 12.80-13.05 (1H, br) 0 
Sim 5 8 4 

3' -(3, 4, 8, 9-rb7t FD-4, 4,8,8-fh7/^7n[2,3-li]<V^; U >-W 

5 3' - (3, 4, 8, 9-fh7tFP -4, 4, 8, 8-fh7^ 7 D [2, 3-h] V * 7 U >- M 
JW[l,l'-t:7x^H-4-*M>i (213 mg, 0.501 mmol) fe«k^ 
-1H-^>V> ijrv*-;p • 7> : e-7A^ 02 mg, 0.60 mmol) O N.N-^^^V 
*M75 H (1 mL) Mltmz l-X?)V-Z-{3-V*7)V7$S*7ti\Z)V)%)V'#i> 
< 5 Fm$t& (125 mg, 0.652 mmol) SJn^L, Sit 15 R^jf^Lfco #£»nfc 
10 }i&WcHJX?;i/T5> (0. 16 mL. 1.1 mmol) £in*., 2B#F B WW i Ufco 
S)S}g"8> t/{C7jc£ iP A, StXfJV-f h7th*D77 >S-&?ftT? 2 tUtttB bfeo 

^-/\^>T^LT^0ft£tl (89.5mg, JRsp 42X) 

15 M 284-296 'Co 

'HNMR (DMS0-d 6 ) 6 1. 19 (6H, s), 1.21 (6H, s), 2.29 (2H, s), 3.58 (2H, s), 6.86 
OH,' d, J = 8.1 Hz), 7.24 (1H, d, J = 8. 1 Hz), 7. 36-7.45 (2H, m), 7.57 (1H, 
t, J = 7.7 Hz), 7.73 (1H, t, J = 1.5 Hz), 7.79 (2H, d, J = 8.6 Hz), 7.81-7.87 
(1H, m), 7.97 (2H, d, J = 8. 6 Hz), 8.04 (1H, br s). 

20 5 8 5 

- (3, 4, 8, 9-fh7t H D-4, 4, 8, 8-x b 7 * 3^7 D [2, 3-h] <f V ^/ 

. u >-i --r ; w a , i ' - tf ^ x-jw -4-* ^ h 

£«4 5 9 ^[WHtCDTj^iC^D 3 , -(3,4,8,9-T-h^t: FD-4,4,8,8-fh7^ 

5f ;v 7 n [2 , 3-h] < v^; u >-k;W [i, r -if7x-;W-4-*M >fc e> mm 

25 « 70%„ 

M£ 242-244 t) »SlfJhAW». 

■HNMR (CDClj) 5 1. 27 (6H, s), 1.29 (6H, s), 2.32 (2H, s), 3.05 (3H, d, J = 4.8 

Hz), 3.69 (2H, s), 6.15-6.25 (1H, m), 6.84 (1H, d, J = 8.4 Hz), 7.20 (1H, d, 
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J=8.4Hz), 7.46 (1H, dt, 1 = 7.7, 1.5Hz), 7.47-7.54 (1H, m), 7.66-7.74 (4H, 
m), 7.83 (2H, d, J = 8.4 Hz) 0 



#J&M 5 8 6 



3- (3, 4, 8, 9-Th7t K P-3, 3, 8, S-rhy* ^)V-%-(y'u 7 P [2, 3-h] 

5 4 9 fc*HT#Sftfc 2, 3-yt H P-2, 2-*pt 3^-5- (2-* 
^)-7-(yptf;^)^>>/7^>^J:^ U-^bHD-U-^^ 
-S-tt-*?)V-\-yu^-M^/7? >(Dm 15:2 (3.10 g) 3- 

'>7VftA«*fV:/pfc!;|, (1.83 g, 9.65 mmol) Offft (6mL)-h;Px> (13 
10 mL) **fc**T, «l (1.80 mL, 33.7 nol) **TU 60 "CT 1.5 ffi^jg 
#bfc. <y^W*3^ (11.7 mL) **TU 5 «rWJ0lM*bfc o R 

* »£Ea*L*:. N,N-^5P;M^A7S K (20 mL) fc** U 

15 mmUVVA (668 mg, 4.83 mmol) 2 -3-F7p/\*> (0.48 mL, 4.83 

mmol) sip*, sax ismzt&Ltt. EU&m&toK**BL€, ffix^T2 

-T- K**>/IH|i^ 10:1 0^ 5:1) fcftu 3-(3, 4, 8, 9-x h 7 k H □ 
-3, 3, 8, 8-t- h ?*MHK/n Wt7D [2, 3-hH ij >- W 

& l-^fji/x^x^j^ d.oo g, urn 22%) zmmtLrmtz. 

#6n^xxar;m»# (i.oo g, 2.15 mmol) (4 mL) fc#*u 5 

H *»fltf- h U ^A7K« (2 mL) SIT 15 fifta** 

* 5 M ttft«JB»T PH 4.5 tU MJ StXW2®i 

H-fbSttT^Sffc^ifc (153 mg, iR¥ 17X) £f#fc 0 
BSjS 206-208 "Co 



20 
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527 



PCT/JP02/09760 



'HNMR(CDC1 3 ) 51.11 (3H, t, J = 7. 5 Hz) , 1.25 (6H, s), 1.51 (3H, s), 1.74-1.86 
(2H, m), 1.91 (3H, s), 2.05-2.17 (2H, m), 2.83-3.04 (1H, m), 3.04 (2H, t, J 
= 7.2 Hz), 3. 30-3.50 (1H, m), 6.97 (1H, s), 7. 60-7.72 (2H, m), .8.00 (1H, d, 
J = 7.5 Hz), 8.12 (1H, d, J = 7.8 Hz) 0 
5 -n-J&M 5 8 7 

N-C2-75 7-1, l-y^jh2-t^VI^)-3-(3, 4, 8, 9-x h?\l FP-3, 3, 8, 8- 
V- V ^^?;i/-6-(7°Plf;i/^) 7D [2, 3-hH u >-\--i ;i/)^>X75 F 
3- (3, 4, 8, 9-fh7t H D-3, 3, 8, 8-x h7^fJH-7'P If D [2, 3-h] -f 

V*y'J>-W;WSJS» (703 mg, 1.66 mmol) *«tOC 2-T$/-2-^^y 
10 DA°>75 b'ifiglft (254 mg, 1.83mmol) © NJ-^/^*M75 H (4mL) « 
«fc l~\iVu*is-W-^JVVTV-)l--Mm (280 mg, 1.83 mmol), MJ 
X5P;i/75> (0.58 mL, 4.15 mmol) &«ktf i- X f;H-(3-^^7$y^n 
lf;W*;^5?-f 5 F3D*& (414 mg, 2.16 mmol) Sip*., MUX 4 l$mjft#l, 
fc 0 Ettfl&ttlc*«&#, l»x^T2H«iffltfc. ^bf&lrtttt^j: 

1:2 ©«M»x^;W -fcftu »5nfcH**^-f y^p^n-^T-jfc^t, 

aMMfr&fc (478 mg, JRsp 5730 
195-197 °C a 

20 'HNMR (CDClj) (51.05 (3H, t, J = 7.2Hz), 1.25 (6H, s), 1.30 (6H, s), 1.62-1.78 
(2H, m), 1.71 (6H, s), 2.17 (2H, s), 2.68 (2H, s), 2.95 (2H, t, J = 7.3 Hz), 
5.49 (1H, br s), 6.43 (1H, br s), 6.92 (1H, s), 6.96 (1H, s), 7. 43-7: 52 (2H, 
m), 7.85-7.89 (2H, m). 
5 8 8 

25 3, 4, 8, 9-fh7h H n-5, 6-S>* h *~>-3, 3, 8, f;hl-7x"^7 □ 

[2, 3-hH y*/ v>mmm. 

2,3-^t ^+->-2,2-v^5 1 ;^-5-(2-^^;^-l-7 0 p^-;^)^>y 

yy> (220 mg, 0.839 mmol) *5«ktf ^>y~ MJ;!/ (0.086 mL, 0.839 mmol) CD 
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im (o.4mu-K>px> a mL ) mmzmr, mmm auimL, 2.10 mo \) * 

JTFU 80 "CT 40 Wife, Eftfi£ftfc**£aE^ SMy^Dfc^x 

/l»X^ 10:1 5:1) fc#U MH[:««0iim»ftft. 

'HNMR (CDCI3) 51.25 (6H, s), 1.29 (6H, s), 2.13 (2H, s), 2.69 (2H, s), 3.83 

(3H, s), 3.99 (3H, s), 7.38 (5H, s). 

Sli^-^yyD^i-^^III^tTgi^ (6 mg> urn 

2%) 

RtjA 155-157 t:. 

±fi©*J*« 1-5 8 8 1?KfiSnfcft^TO* 1 ~H4 0 fciftf. 
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14 0 

(125 g, 1.01 mol) ©t°'Jy> (300 mL) Jg&fcSlOfcU 
l^K>^KO'J H (149 g, 1.06 mol) £ 30 #rawrJBT> ffiffi"? 30 

JPXXxJl/ (234 g) &afttlt#fc, 

CI© 229 g £ftft (700 mL) (CM?U 15 (176 g, 1.10 mol) ©W 

ft (100 mL) 1.5 P#»tf-apTF> tfiT 15.5 BtW^Lfco #e>ftfc 

10 S'&'fi&tC** (24 g, 0.15 mol) (DWWt (10 mL) 10 ##tfT»TU £ 

8 EWft#l,£. Kfcig£& U ttftX^t«llPjBafe**^-h 

H£*iSk «JBEift«8L,T&|gte&4& (267 g, IK* 8930 £t#fc„ 
74-78 <C 0 

15 'HNMR (CDC1 3 ) 5 3.80 (3H, s), 6.89 (1H, d, J = 8.6 Hz), 7.32 (1H, d, J = 2.5 
Hz), 7.36 (1H, dd, J = 8.6, 2.5 Hz), 7. 46-7.56 (2H, m), 7.59-7.70 (1H, m), 
8.16-8.24 (2H, m). 
###| 1 4 1 

5-7*D^E-2-^ h^y7x;-JP 
20 £&#ft 5-7"P ; &-2-^ H+v7xZ;HXf;V (261 g, 0.850 mol) (Df-h? 
hHD77> (100 ml)/*$J-)V (100 mL) fi$i; 5 M #ftfW-hU»XMc 
(350 mL, 1.75 mol) 1 «Wb/i„ 2 M & 

ft (500 mL, 1.00 mol) TftttlcU &ft*Mfc:J- h U £A (10 g, 0. 12 mol) 
fcTifSlUfc. fll&nfcfi^SftftX^/^U-^ (l:01^ft2HIiaiL 

(148 g, 1W 86%) 
WL& 66-67 

'HNMR (CDC1 3 ) 5 3.88 (3H, s), 5.65 (1H, br s), 6.71 (1H, d, J = 8. 5 Hz) , 6.97 



WO 03/035650 



570 



PCT/JP02/09760 



(1H, dd, J = 8.5, 2.5 Hz), 7.07 (1H, d, J = 2. 5 Hz) D 
##M 1 4 2 

5-7^^-2-^ h^y7x7-Jl/ (102 g, 0. 502 mol) © N,N-^^?WA7 
(400 mL) mWZ 3-^pn-2-^^;i/-l-7°D^> (55 mL, 0.56 mol) 
BmXVVA (83.3 g, 0.603 mol) £it!7U g*S?HMT 75 t T 2.5 NfWflS 
#Lfc» EJfcffl'&tttaJcfciO*., ^*D->/mWtX.^)l> (1:1) jg^ttT2iaaiBl/ 

-1-^ h^v-2-[(2-^^;i/-2-7°D^-;i/)^5/]^>if> (130 g) £«tl£U 
£ft£ N,N-^X^;i>7X>J> (100 mL) fc»*U g^#ffl^T 200 CT? 5.5 

«IWbfc 0 ^jS^##?^^y7°nh°;i/x-^;i/(c^L, l MM (2 ©) 43 

W-^D^)7x;-Jl/ (129 g) £*fttK$f£LTf#fc 0 

£ft£X^/-;i/ (200 mL) CiS#U Mm (50 mL) OX^/-;P (50 mL) $ 

^££n?L 2.5WfWJ0«ttl«EL/fc. R*iB^«*«£E«ltb v ^\+U->*JpA, 7k 

ttg*ffl& iEIILT 4-7n^-2,3-vt Fn-7-^ h*v-2,2-v^;l/ 
^/77> (113 g) «tiLT#fe 0 

1.37 g 5fh7tHD77> (15 mL) teig#U SJS^H^CT -78 V\Z 
1.6 M n-7^;i/U^7A/A^l7->« (4.0 mL, 6.4 mmol) £?TFU R 
10 M^Ufe. *§&tt&$g£*&fc: N,N-7^WM7^H (1.2 mL, 
15 mmol) &ITL, -78 "CT 30 MT 30 #Rfl«#Lfc 0 

t&TO^7>^X7A7j<}§7l£{C&t\ Wx^;i/T2@iai±}b/c 0 £fc>-fr£«iJi 

MJBKt$fb7Co lI§y'J^*M7A^D7h^77^- K^-tT-7/^x^ 
;!/ 20:1) fc&U ifflfcX^-^+IJ-^SIHSai/TaHifl:^* (741 mg, JR 
$ 5930 
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Hb£ 89-90 *C 0 

'HNMR (CDC1 3 ) 51.54 (6H, s), 3.39 (2H, s), 3.96 (3H, s), 6.88 (1H, d, J = 
8.4 Hz), 7.31 (1H, d, J = 8.4 Hz), 9.90 (1H, s), 
#%M 1 4 3 

U-yh FD-7-* h^i/-2,2-i;^5 1 JI/-4-(2-^^;wi-7°n^-;i,)^>v^^ 

(10.4 g, 50.4 mmol) ^ e fclX-l' Vl/D tf;p h U 7i-WX^-!)A3-^ H 
(23. 8 g, 55.1 mmol) 0rh7tFD77> (100 mL) mMWZ.*$t{kf- h U 
(66* (1.99 g % 55 mmol) £Jn*., 1 ^KJO^jgSSLfc, 

«JE»»bfco SS^^\^1t>/@«X^;i/ (4:1) M&mZMfl, 

)V 100:1 10:1) fc#U &mG® (11.0 g, JR* 94X) 

'HNMR (CDCI3) 51.51 (6H, s). 1.81 (3H, d, J = 1.1 Hz), 1.87 (3H, d, J = 1.1 
Hz), 2.94 (2H, s), 3.86 (3H, s), 6.03 (1H, s), 6.70 (2H, s). 
5 8 9 

1,2,8,9-t- h7kHn-4-^ f^>-2,2,8,8-x h5^^H-7i-Jl/7D 
[3,2-fHy*/D> 

2, 3-yt Fn-7-^ h + v-2,2-i>^^-4-(2-^^;i/-l-7°D^-;i/)^>y^ 
7> (2.09 g, 9. 00 mmol) iS^ZfiOV- b VJU (1.21 g, 11. 7 mmol) GDgftft (3 
mL) jg£{c 10 Wmmm (1.2 mL) £#TFU KitTf 30 7>P B 1Wb7Co SJSig 

U£A*Jgj£T?ifigttfcU rh7t h*n77>/^ 77°P bVPx-xJI, (1:1) 
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-T)Vftt>n&M>isT&mfc&m (1.37 g , w 45%) ^#^„ 

M& 128-129 "Co 

'HNMR (CDCI3) 51.28 (6H, s), 1.57 (6H, s) , 2.59 (2H, s), 3.01 (2H, s), 3.69 
(3H, s), 6.62 (1H, s), 7.36-7.45 (3H, m), 7.49-7.60 (2H, i) 0 
5 &f&M 5 9 0 

1, 2, 8, 9-x b ^ t H n-2, 2, 8, 8-x h y * 3M1/-6-7 xx;i/7 P [3, 2-f] -f 7 * J U 

1, 2, 8, 9-7=- h y b H P-4-* h^>-2, 2, 8, 8-5=- h 7 / ?;H-7x^7 P 
[3,2-fH7^/U> (3.70g, ll.Ommol) (D 48% MzitfrmM (25 mL) 13 

±T^5M,Mffi^Ufeo^ttil,fe^^v^V7 p Plf;i/X-x;i'T^#L, 

x*s-)v-mkx?-)Vfrbnm&LT&m{[:et® an g, w 6i%) 

Ifcte 187 t„ 

15 'HNMR (CDCI3) 51.25 (6H, s), 1.54 (6H, s) , 2.53 (2H, s), 3.00 (2H, s), 6.56 
(1H, s), 7.30-7.33 (3H, m), 7.43-7.50 (2H, m). 
£$M5 9.1 

4-Ih^->-U,U-T h7h H D -2, 2, 8, 8-t* h7^?Jh6-7x-^7 P 
[3,2-fH73V U> 

20 1 , 2, 8, 9-x h 7 1 H P -2, 2, 8, 8-x h 7 ^ 7 jc X ;l/ 7 P [3, 2-f ] -f 7 ^ 7 

U>-4-^-;i/ (638 mg, 1.99 ramol) © N,N-y^fJ^M75 F (6 mL) igjfc 
K3-FX^> (0.19mL> 2.4mmol) ^j;^7K^7"bU7A (66Xift#fM&) (87 
mg, 2.4 mmol) ^MT 1 I^WJJI^L/fe. EfSfi^fcfc*****., 8m 

7A^D7h^77^- (A^>/«X^;i/ 20:1 10:1) fc^U 
>fr*oB&fcZl£TmmfcttW (465 mg, W 67%) 
MA 120-122 "C. 
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'H NMR (CDC I ,) 51.29 (6H, s), 1.32 (3H, t, J = 7.0 Hz), 1.57 (6H, s), 2.60 

(2H, s), 3.00 (2H, s), 3.93 (2H, q, J = 7.0 Hz), 6.63 (1H, s), 7.39-7.42 (3H, 
m), 7.52-7.57 (2H, m)„ . 
&f&M 5 9 2 

5 3-(l,2,8,9-Th7tFD-M N + ->-2, 2, 8, 8-f h 7^^7P [3, 2-f]-f V + 

J U >-6--r;W^>if yy^ > 

N-(3->7; 7i-;W-Z, 2, 2- h >J 7^tD7t H (5.89 g, 27.5 mmol) 
(Dh)VJL> (25 mL) (12 mL) HIIMU Wfflk (3.0 mLK & 

V>T 2,3-yh h^v-2, 2-y ^)l-i-(2-^^)l-\-y'U^~)VX>V 

10 7^> (5.81 g, 25.0 mmol) <Dh)VJL> (25 mL) mWi&mT, 80 «CT 1 P#M 

ftvtco nt>nfzM&mzmuT*x.5>/-)v (20mD ^tu mw^bfeo 

fc. #b-&^WaS^T2 0^ MJEEatgLfc. mk*X.9J-)V (30mL) 
ffiiU 2 M h U (30 mL, 60 mmol) £iP;L 1 

^>/»x^;P 3:1 0H 1:1) CftU ^mx^-A^>^Sife^$-&T 
S^b£#J (4.47 g, W 51*) £#fc„ . 
163-165 *C„ 

20 'H NMR (CDC1 3 ) 5 1.26 (6H, s), 1.56 (6H, s), 2.58 (2H, s), 3.00 (2H, s), 
3.20-4.00 (2H, br), 3.71 (3H, s), 6. 68-6.76 (1H, m), 6.69 (1H, s), 6.84-6.92 
(2H, m), 7. 17 (1H, t, J = 7. 7 Hz) D 
5 9 3 

N-[3-(l, 2, 8, 9-t- h 5 1 H D-4-* h*~>-2, 2, 8, 8-t- h 7 *^)17 O [3, 2-f] -f y 
25 +;'J>-6-1 , )W7xXJl/]-4-t!U^>*MW5 H 

3- (l , 2, 8, 9-fb7hHD-4-^h + ->-2, 2, 8, 8-fh5^ 3^ 7 P [3, 2-f] -f V 
^/U>-6-<;W^>if>T5> (701 mg, 2.00 mmol) 7 
tfU> ? > (6ll mg, 5.00 mmol) © N,N-^^fWM75 H (10 mL) »*fc>r 
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y-Dfy^MDiJ t*£R& (712 rag, 4.00 mmol) ZMtl, 20 frfUM 

;i/-^x^;i/x-^^e)S^^LT^^ti (soo mg, nm m) ^mtz, 

5 H£ 247-249 t; o 

'HNMR (CDC1 3 ) 51.21 (6H, s), 1.57 (6H, s) , 2.51 (2H, s), 3.00 (2H, s), 3.73 
(3H, s), 6.68 (1H, s), 7.25-7.33 (1H, m), 7.42 (1H, t, J = 7.9 Hz), 7.66 (2H, 
d, J = 6.2 Hz), 7.74 (1H, t, J = 1.7 Hz), 7.90-7.98 (1H, m), 8.73 (1H, br s), 
8.76 (2H, d, J = 6. 2 Hz) e 
10 5 9 4 

N- [3- (1 , 2, 8, 9-t- h7hH P-4-* h*z/-2, 2,8 > 8-fh7/f)l/7n [3, 2-f ] -f V 

3-(U,U-Th7tFD-4-^h^ v-2, 2, 8, 8-t- h 7 * T)\> 7 U [3, 2-f] -f V 
3VU>-6— T;i/)^>-fe?>7^> (2.11 g, 6.02 mmol) ©tf'J^> (15 mL) jgR 
15 fc, »T^^>7,;i/*x;U^PU H (0.51 mL, 6.6 mmol) £?itTU mMTC 20 

TS^t^ (2. 28 g, JR* 88SK) *%tc 0 
20 211-215 °C 0 

'HNMR (CDC1 3 ) <5 1.34 (6H, s), 1.58 (6H, s), 2.60-2.81 (5H, m), 3.02 (2H, s), 
3.73 (3H, s), 6.66 (1H, s), 7.21-7.44 (3H, m), 7.53 (1H, br s)„ 
5 9 5 

3-[(*5F;PX;i^x;i/) [3.(1, 2 , 8, 9-fb7t H P-4-* h^>-2, 2, 8, 8-fh 7 ^ 
25 ^;i/7o[3,2-f]^y + y U>-6-f;W7xX;i/]7$/]7°PA°^;^>T5 H 
3-7PP-l-7°nA°>7,;^>75 H (788 mg, 5.00 mmol) ©h;H> (10 mL) 
mmmz N,N-y^^M75 W^)\s7^$r-)V (0. 73 mL, 5.5 mmol) £ 

jn*., 60 w 30 ftmmwvtc. Kmm^^MBEmmLx 3-7pp-n-[(^ 
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?)V7$/)*3 L U>]-l-'7urt>Z)V7ts>7$ HS^tTfi-&*' (1.15 g) 

^Ofi^ft 600 mg, N-[3-(l, 2, 8, 9-f h 7 1 F h+->-2, 2, 8, 8-r h 7 
*^)17U [3, 2-fH 7 *7 U >-6--f 7 x - ;W ^^>XM>75F (806 
mg, 1.88 mmol) &&Z$aV1ki- h U (282 mg, 1.88 mmol) © N,N-v;<3MI/ 
5 *;PA75F (4 mL) SlM^TkiHb^ h U >7 A (66% (89 mg, 2.4 

mmol) SrJnx., iSfiT 10 ^K, 80 VT 4 B#|i88l#bfc 0 £jSM£&£fia»ifrffc 

7>^x7A7KM^&^\ #Bx^T2 0i*ajLfc. £fci*fcW«Ji£>!fcT?2 

V>mm.3-^)V 1:1 OfSffiftX^;!,) fc&U N-t^^^yS/)^^!/ 
10 >]-3-[(^^;PX;W%-;W [3-(l, 2, 8, 9-rh7h H P-4-* h*v-2, 2, 8, 8-x h 

^^^;i/7P [3, u >-6-r;w 7xz;H7$ y] 7°pa>x;1/*>7 

5 F (1.05 g) ^lltltifc. 

SgSrg^X^;i/-^+l->^^|§i 1 {b$-&TgM<b^tl (820 mg, W 798!) £ 
MM. 165-167 t:o 

'HNMR (CDClj) 51.29 (6H, s), 1.57 (6H, s), 1.89-2.05 (2H, m), 2.59 (2H, s), 
20 2.96 (3H, s), 3.01 (2H, s), 3.21 (2H, t, J = 7.3 Hz), 3.73 (3H, s), 3.91 (2H, 
t, J = 6.6 Hz), 5.38 (2H, br s), 6.62 (1H, s), 7.39-7.56 (3H, m), 7.57-7.61 
(1H, m) 0 

5 9 6 

6-(3-7D^7x-)W-l, 2, 8, S-rh7t: H P-4-* v-2, 2, 8, 8-rh7^^ 
25 7PL3, 2-fH 73V U> 

3-7D€^>7-hiJ;|, (4.47 g , 24.6 mmol) ^ 2,3-yh h + 

v-2,2-^7^;i/-4-(2-^7 c ;i.-l-7°P^x;0^>77^> (5.70 g, 24.5 mmol) 
©h;i/X> (20mL)^M^ MVizDnmV, (3.0mL, 56 mmol) <Z)8ftft (10 
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mu mmzmr, mm.r 1 mmm&btco ^mm^mz^M^ ^mv^um 
5 mmx.^)v io:D tftt, A^^e-igM^itTg^b-ar'ti (2.88 g, « 

28%) 

128-130 "Co 

'HNMR (CDCI3) 5 1.27 (6H, s), 1.57 (6H, s), 2.58 (2H, s), 3.01 (2H, s), 3.71 
(3H, s), 6.56 (1H, s), 7.27 (1H, t, J = 7. 8 Hz), 7.46 (1H, dt, J = 7. 8, 1.3 
10 Hz), 7.54 (1H, ddd, J = 7.8, 2.0, 1.1 Hz), 7.72 (1H, t, J = 1.7Hz) 0 
£-f£M 5 9 7 

l,2,8,9-Th7kFn-H h + v-2, 2, 8, 8-5=- h 7 * 5P;i/-6- [3- (4- tf U 

7 x - ;w y p [3, 2-f ] << v u > 

6-(3-^D€7x-Jl/)-l, 2, 8, 9-x h 7b F D-4-* h^v-2, 2, 8,8-fh7^f 
15 ;P^D[3,2-f]-fy^y U> (3.34 g, 8.06 mmol) fc«fctf 4- tf U y-J^D >M 
(1.49 g % 12.1 mmol) © NJ-y^^MMTS H (20 mL) lIIIlKit h U 
•7A (1.41 g, 13.3 mmol) (10 mL) »i^rh7^(hU7x-J^ 
7sV4 »A o ^v«j7A(0) (466 mg, 0.403 mmol) ftftlA, gfH^B^CT. 120 "CC 

20 «Ji*3fa?2|Hl«38K MJEEJtHfLfco »ISf y'J*^M7A^D-? 

b^7 7w- (^\^-y->/^X^;i/ 10:1 ©12:1) IZt&L, W&tttJV-^* 
•y->^6llllflS**Ta«^* (1.95 g, » 59X) 
MM. 125-127 "C. 

'HNMR (CDClj) <51.30 (6H, s), 1.58 (6H, s), 2.62 (2H, s), 3.03 (2H, s), 3.69 
25 (3H, s), 6.62 (1H, s), 7.48-7.57 (1H, m), 7.55 (2H, d, J = 6.2 Hz), 7.61 (1H, 
dt, J = 7.6, 1.7 Hz), 7.69 (1H, dt, J = 7.4, 1.7 Hz), 7.83 (1H, t, J = 1.7 
Hz), 8.66 (2H, d, J = 6.2 Hz) 0 
. 5 9 8 
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1 , 2, 8, 9-t- h 9 1 F P-2, 2, 8, 8-jf7^ 3^-6- [3- (4- t£ U Jl/) 7 x 7 
P [3, 2-f] -f V^y tj >-4-^--;i / 

1, 2, 8, 9-t- h 5 t H D-4-* h*$/-2, 2, 8, 8-x h 7*3\H/-6-[3-(4- £ U i^X 
;W7i^]7D[3,2-fHV+;<J> (1.11 g, 2.69 mmol) 48X JUfcKXtt 

5 (13 el) s^n*., 105 t:t 17 P#iB!it#b&. mry^e- 

(766 mg, JR$S 71 X) 
10 M 221-223 'Co 

'HNMR (CDCI3) (51.29 (6H, s), 1.56 (6H, s), 2.59 (2H, s), 3.02 (2H, s). 6.60 
(1H, s), 7.35 (2H, d, J = 6. 2 Hz), 7.45-7.54 (1H, m), 7.57-7.68 (3H, m), 8.44 
(2H, d, J = 6.2 Hz) 0 
&f&M 5 9 9 

15 1,2,8,9-7" h 7t FP-2,2,8,8-x h^^^;i/-4-[2-(2-tf U y^)lh + 
v]-6- [3-(4-tf »J 5?~)V) 7x-JW 7 P [3, 2-f] < U > 

1, 2, 8, 9-x h 5 1 H P-2, 2, 8, 8-t" h 7* 3^-6- [3- (4- If U y-W7x-JH 
7P[3,2-f]<V + yU>-4-^-;i/ (598 mg, 1.50 mmol), 2-(2-t KP^vX^P 
;WtfU> ? > (277 mg, 2. 25 mmol) &&tfh U 7xXMnX7^ > (787 mg, 3.00 

20 mmol) 0Th7tHP77> (6 mL) »tt»c3fc?frT, 7l/^3tj;W?>»^-f V7p 
tf;p (0.59 mL, 3.0 mmol) SSTF, 1IT 30 #f H 1, 60 1 I^WiE^bfc. 
ffStlfeffl^K: 2-(2-tKD^>X3^)t?Uv>> (0.17 mL, 1.5 mmol), HJ 
7xX;Mv7n7-<> (394 mg, 1.50 mmol) &&l$7 s /Vfi)V-$>WM V7°D t! 
;i/ (0.30 mL, 1.5 mmol) SaiJOU 60 ICT? 1.5 «flBtt#^bfc. SlSfi^S^ 

25 JfrU IMiSKTI&ttfcU »X^2@^Lfc t 7W1 ^m7>=E=L77KT 

$>m. mwtx.^)w 2 m^miy ft. s^rc^mm* 1 m ymfc^hWAfrm 

m (20) *«krX*7?Wc^ «fl=«*lbfc. M«tt->U^^ 7 A^D7 
h7^7^- (^1j->/«X3^ 10:1, 5:1, 3:1 1:1) fc&U yxf 
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frx-r-fr-^ttyfrbnm&LT&Ufc&to (348 mg, W 46%) 
St£ 110-113 

'HNMR (CDC1 3 ) <51.29 (6H, s), 1.56 (6H, s), 2.60 (2H, s), 3.00 (2H, s), 3.17 
(2H, t, J = 7.0 Hz), 4.28 (2H, t, J = 7.0 Hz), 6.66 (1H, s), 7.06 (1H, ddd, 
5 J = 7.6, 4.9, 1.2 Hz), 7.11-7.17 (1H, m), 7.45-7.61 (5H, m), 7.67 (1H, dt, 
J - 7.0, 1.9 Hz), 7.78-7.81 (1H, m), 8.45 (1H, ddd, J - 5.0, 1.9, 0.9 Hz), 
8.63 (2H, d, J = 6.2 Hz). 
&!&ffl 6 0 0 

N-[3' -0, 2, 8, 9-t" h 7 k F P-4-* h 2, 8, 8-x h 7 *=f-)V? □ [3, 2-f] -f 

10 V*cJ U >6-^ JW [1, 1' -t:7x-;W-H)l/] 7t h75 H 

6- (3-^nt7x-;W-l, 2, 8, 9-rb7k F D-4-* h^rv-2, 2, 8, 8-x h 7^ 
;i/70[3,2-f]^y + ;U> (207 mg, 0.500 mmolK 4' -(4, 4, 5, 5-x h 
-1, 3, 2-7 7 >-H)W 7t h7-'J F (144 mg, 0.551 mmol), w&fcf 

YWk (133 mg, 1.25 mmol) b ( h U 7x"MX7^ 

15 y7A(0) (12 mg, 0.010 mmol) © U-y7h+yI^> (1.5 mL), X^/-;i/ 
(0.8mL) ^d;^7jc (0.8mL) Mm%i&* S*»B8^T 85 r.T 16 B#W#bfe 0 
K«E£ttfc*&jQ*., «X^;l/T2liItt£tlb^o £fr1*&W«Jl£*:feJ;tfl& 

mmtir b u ^ a*»»t?«c*, sat h u 7A-iitty u Lxnm 

20 T&mfcGQj (218 mg, W 93%) 
M 231-234 "Co 

'HNMR (CDClj) 51.31 (6H, s), 1.58 (6H, s), 2.13 (3H, s), 2.63 (2H, s), 3.03 
(2H, s), 3.69 (3H, s), 6.67 (1H, s), 7.40-7.61 (7H, m), 7. 68-7. 76 (2H, m). 
. MM6 0 1 

25 6-(3-7*n€7i^)-l, 2, 8, 9-rh7k HP-2, 2, 8, 8-t" h7^^7D[3, 2-f] 

6-(3-7P ; E7x x;i/) -1, 2, 8, 9-r h 7 k H h *y-2, 2, 8, 8-f h 

;k7D[3, 2-f]-TV^y >J> (2.08 g, 5.02 mmol) 48% Utt^ (30 mL) £ 
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mx, 105 ■ct H. 5 mmmwLtzo Kmm^'^^L, mry^jy^r^a, 

(1.09 g, » 5480 
5 Hi!* 236-239 t. 

'H NMR (CDC 1 3 ) 6 1.24 (6H, s), 1.54 (6H, s), 2.54 (2H, s), 3.00 (2H, s), 
5. 60-5.80 (1H, br), 6.50 (1H, s), 7.19 (1H, t, J = 7.8 Hz), 7.33-7.38 (1H, 
m), 7.43-7.48 (1H, m), 7.61 (1H, t, J = 1.7 Hz) 0 . 
&f&M 6 0 2 

10 N-[3'-(l,2 I 8,9-fh7kHn-4-k Ka^'>-2,2,8,8--rh7^^;i/7PC3,2-f] 

^v^/U >-6-r ;W [i , l ' - fc? 7 x x;w -4-f ; w 7-t h 7 5 H 

6-(3-^Dt7i-W-l,U 1 9-t- h 7 h HD-U.M-f h y^)Vy O 
[3, 2-f ] V ^ y U >-4-^-— ;V (1.00 g, 2.50inmol), 4 , -(4,4,5,5-xh^^^ 
-1,3, P 7 >-2-f JW 7t 'J H (718 mg, 2.75 mmolh 

15 HJ»7A (662 mg, 6.25 nmol) fc<fctfr h 7^7. ( h U 7x-JV*77^f 

v>7£(0) (58mg, 0.050mmol)£> l,2-v^h + vX^> (12nL), X^/-;|/ (6 
bL) *5«fctfiic (6 mL) SgM£, S*£ffl£tT 85 "CT 21 IPWLfc. Sffifi 

7A«», mwti- h u ^A-tstty'j bTigjft mm. 
20 x^ra&tB), iffiibfc ^s^rax^;i/^ zft&Mifc £ #T&mfc&m 

(l. 12 g, JR* 9990 £#fco 
M 272-275 "Co 

'H NMR (DMS0-d 6 ) 61.17 (6H, s), 1.46 (6H, s), 2.06 (3H, s), 2.52 (2H, s), 2.99 
(2H, s), 6.58 (1H, s), 7.37-7.44 (1H, m), 7.51 (1H, t, J = 7.7 Hz), 7.59-7.72 
25 (6H, m), 9.03 (1H, s), 10.04 (1H, s). 
6 0 3 

h U 7)V*u*?>Z)Vifr>Wt 6-[4'-(7-feWS;) [1, l'-tf 7i=M-H 
)V\-\. 2, 8, 9-fh7k H P-2, 2, 8, 8-x h7^WP [3, 2-fH U >-4-f 
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N-[3'-(1,2,8,9-t- h7kHD-4-k FD^y-2,2,8,8-7 h7^f;l/70 
[3,2-fH7*/U >-6-<;W [l,r-H7x-JW-HJH7t b75 H (546 mg, 
1.20 ramol) (Dti'Jv> (6 mL) JSFtttC^T h U 7JI/:*D^ >Z)V#>WtMfr 
5 to (0.51 mL, 3.0 mmol) §ITb, MUX 15 SHBHfttfbfc. KlS»&tofc7K£ 

(Mr1t>/S^X^;P 5:h 2:1 1:1) fc#U «X^;i/-^ 
tf>*>&ttftfc£#T*»fc'&» (595 mg, JR* 85*) &#fc„ 
10 233-235 "C. 

'HNMR (CDC1 3 ) 5 1.31 (6H, s), 1.58 (6H, s), 2.18 (3H, s), 2.65 (2H, s), 3.07 
(2H, s), 7.02 (1H, s), 7.32 (1H, br s), 7.34-7.51 (2H, m), 7.57 (4H, s), 
7.60-7.65 (1H, m), 7.69-7.71 (1H, m). 
6 0 4 

15 N- [3' - (1 , 2, 8, 9-f b 7 t H n -2, U, 8- f h 7 ^ fiP 7 □ [3, 2-f] ^ V =^ ; U > 

-6--r;i/) [i, r-K7i-;w-HJW7 ; fe H7s f 

h U y)lj-u*?>X)V*>m 6-[4'-(7ir^;W75 /) [1. l'-k*7xn;W-3- 
-f ;W -1 , 2, 8, 9-fh7k F P-2, 2, 8, S-^by^ 3MI/7 □ [3, l-MV*J U >-4- 
•fJl/XXf^ (470 mg, 0.801 mmol), HJX^;U7^> (0.34 mL, 2.4 mmol), 
20 (II) (4.5mg, 0. 020 mmol) &£Z$b U 7xx;i//ft77'r > (10.5 

mg, 0.0400 mmol) <D N,N-y^fWA75 H (1.5 mL) (60 uU 

1.6 mmol) SJHI^., gfc^ffl&T 70 *CT 4.5 IWlfc. .EJft&&tote*fc 

****** J;^fi3Wi[fl:^ b U »7A*»«nf«E^ b 'J ^A-IStty'J 

;l^A7DTh^7^- ('vfrU^/iffifcX^ 1:1 1:2) fc#U S£M 
X5 1 ;U-A^>^&*Saft:$#T^j8^'&« (340 Dig, JR* 97X) 
' iRjft 140-152 °C 0 
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'HNMR (CDCI3) 6 1.31 (6H, s), 1.53 (6H, s), 2.17 (3H, s), 2.67 (2H, s), 2.99 
(2H, s), 6.53 (1H, d, J = 8.1 Hz), 7.04 (1H, d, J - 8. 1 Hz), 7.40-7.49 (3H, 
m), 7.54 (4H, s), 7.55-7.62 (1H, id), 7.66-7.69 (1H, m), 
±B<D£l&m 5 8 9-6 0 4T«$ft/tte£'*£^T©^4 1 fc^f. 
5 C*4 1] 
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1 

(1) £j*0U0fc£tt 1 0. Omg 

(2) %m 6 0. Omg 

(3) 3->X^-?- 3 5. Omg 
5 (4)if^> 3. Omg 

(5)Xf7U>^^^A 2. Omg 

£ffcmT#5nfcft£*l O. 0mg<h?Ul6 0. Omg&kZSu- 
3 5. Omg©^£-%£l 0%if^^>?KM0. 0 3ml (Hy^ytLX3. 0 

mg) &m^\ im^yy^.(Dm^mvxmmtLrcm. 4ovc^mvnzsm 

10. iibfco fr< LT%t>nrcm%L**7-7V >^Y^->^A2. Omgi^U 

15 (1) 1 Oftl-a-* 1 0 . 0 mg 

(2) ¥Uf 7 0. Omg 

(3) n->X^-^ 5 0. Omg 

(4) T»T»tt5 i >:/> 7. Omg 

(5) Xf7U>iT^^A 3. Omg 

20 ^Wn?#5nfcft^«l 0. Omg<hX^ry >mv^~>t>A3. Omg£ 
^fT>^>©7lcII0. 0 7ml (pJ«x>7°>£LT7. Omg) Tlittft 
Lfcti, ft&U t|7 0. 0mg£=fcto->X^-^5 0. 0 mg£?I-a-Lfc. 

3 

25 (D^llOft^ft 5. Omg 

(2) £& 2 0. Omg 

(3) iS«# ±*2mli:f^ 
Jfcfll 1 1 Xnt>ntcik&m 5 . 0ngi5<ktf&|&2 O . OrngS^MzMc^fl?;* 
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5 5 0 0 g, ^M2 0 2 5 g*5ctDCh^^onvx>y> 5 5 6. 5 g^-\ZM 

»tt FD+v7 o Ptf;^^D-x 1 2 6 g &mmvrcjmm&mmL 

m^T mm. 5 mm OA>5 : >^^ U->-C»#bTl|^t Lfc„ ilCDg 
^t* 3 9 2 7g££i9, cnK^D7AWD-7th'J^A 2 1 Og tXfT 

Z>o Z.<DW8L&nmi8n?&&6. 5mm ©#£ffi^Tfi* 3 0 Omg TfrteLH 

2 9 1 0 (TC-5) £T*nrf-;P6 0 0 0 tt-fc^ 
X Hz:Kft»£#&bfci££ift»U lfeSfcD 10 Omg S^rr^TSB 
15 M^CD7^;l/A^, U 1 3 5 0 Ote*#fc„ 







(mg) 




1 0 0 


. 0 


(2)HJt 


13 5 


. 0 


(3) h^OP~>5 i >y> 


3 7 


. 1 


(4) * dx*;m p-x^- h U £ A 


1 5 


. 0 


(5)h FP^vt/Pfc^W^I/P-* 


8 


. 4 


(6) X x 7 U >8£^ if* v £ A 


4 


. 5 


mm 


3 0 0 


. 0 



25 7j)Vkm&ft: 

(Dim 3 0 0. 0 

(2)b FP*vyPtf;M^-fe^P-X2 9 1 0 7. 4 8 5 



WO 03/035650 



584 



PCT/JP02/09760 



(3)T^D^-;P6 0 0 0 i, 5 

-mm o.oi5 

a at 3 10.0 

g ^WT5TfBM#©7^;P£tfej$l 3 5 0 0$|£?§fc o 







(mg) 




2 5 


. 0 


(2)3UI 


2 10 


. 0 


(3) h^n3yj>y> 


3 7 


. 1 


(4) £ DX*jM P— X± h U £ A 


1 5 


. 0 


(5) t H d^>^d tf;Hr;i/P-x 


8 


. 4 




4. 


. 5 


£ft (*«) 


3 0 0. 


. 0 



- 3 0 0.0 

(2) t HD^y7*DlfjM^t;>D-^2 9 1 0 7. 4 8 5 

(3) T^Dd f -;i/6 0 0 0 1. 5 

<5)H=»fc* o. 015 

^ 3 10.0 
6 

^*-TSTiB^07-r;PAte«9l 3 5 0 0 
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& f& (mg) 

{\)&m\i<Dfc%m ' 5. o 

(2) HJt 2 3 0. 0 

(3) h^^D3yT>7"> 3 7. 1 
5 (4)^7DX*;l/^P-X^hU^A 15. 0 

(5)bFn^>^ntfjVt^n-x 8. 4 

(8)Xf7'J>t7^^A 4. 5 

£st («$£) 3 0 0.0 

y^oi^m^ : 

10 3 0 0.0 

(2) t Fa+->7°Dt:;i/^^;Hr;i/D-X2 9 1 0 7. 4 8 5 

(3) T^D3-;i/6 0 0 0 1.5 

amit^y i- o 

15 (5)H-I«* 0.015 

&ff- 3io.o 

«M7 

mmm4\zum<D-jjmzwvT&i£M 1 T^en^^t^ 1 nsfc d v 1 mg 

^T'g.TfB^CD^^^A^l 3 5 0 om&mtco 
20 : 

la f$ SB^i: (mg) 

(D^f!li©fb^ i. o 

(2) ?L$t 2 3 4. 0 

(3) h^^nay^yy'y 3 7. l 

25 (4)^7PX*;i/^D-X^hU^A 15. 0 

(5)hFn*v:/Pt:;Hz;i/D-7> 8. 4 

(^XrT'J^^y^A 4. 5 

£ff (») 3 0 0.0 
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I 3 0 0.0 

■(7 4 

(2) t FD^y7'D 2 9 1 0 7. 4 8 5 

5 (3)T^nrf-;P6 0 0 0 1. 5 

(i)m&-9> i.o 
^)~=m<m o.oi5 
*m 310. o 

10 afi»7-feU> 4 0g 

log 

If^^yPC 5g 

±.xttu<i >wtv )W9 > 5g 
7>)n^D^F 0. 5g 

15 n^^y^Mmm^)v o. lg 

A°^^^m«7°Ptf;v o. lg 

mm& mm 

±ftw&frzt5i%mjjisk7kvm (i o o g) W7 o < c»iiLT, -ecojSjft 

##M 1 4 4 

2,3-vt HD-2,2-v^^;P-5-(2-^^-l-7°P^^)-7-(^^;i/^)^>y 

25 1.64 M T^HJ ^CA/^ (10.9 mL, 17.8 mmol) tC -78 *CT 

N.NJ'J'-fh^^fJkXf I/>^75> (2.7 mL, 18 mmol) Ofh7tFD7 
9> (3.5 mL) 7-70^-2, 3-vh FD-2, 2-^^^-5-(2-^^-l-7°P 

^-;i/)^>^7^> (1.00 g, 3.56 mmol) 0rh7tHD77> (3.5 mL) 
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&&Tfi?*3 L )Vz?Z)V7>( F (3.2 bL, 36 mmol) ©rh7kFn77> (3.5 mL) 

A+^>/filf^ 50:1) fc&U SSift-g* (280 mg, « 32*) £#fc 0 

■HNMR (CDClj) 51.51 (6H, s), 1.85 (3H, d, J = 1.2 Hz), 1.87 (3H, d, J = 1.2 
Hz), 2.44 (3H, s), 3.01 (2H, s), 6.17 (1H, s), 6.87 (1H, s), 6.91-6.95 (1H, 

10 a). 

##0!I 14 5 

1- (3-7*D^E7x-;i/)-3, 4, 8, 9-^r F 7 fc F D-3, 3, 8, 8-r F 5 ^^JV-Q-(^)V 
^)7D[2,3-h]-l' U > 

2, 3- 5? t F a -2 , 2-i? * ^;P-5- (2- ;* 1 - 7 O ^~)V) -7- ( ;* ?)V? *) * > s / 
15 77> (305 mg, 1. 23mmol) &&X$ Z-T'ttO"/- F LUl' (224 mg, 1.23mmol) 
©F;PX> (1 mL) (0.5 mL) mW.\Z.WM. (0.20 mL, 3.8 mmol) £ 

flu*., 85 t:t 1.5 R#ia£#L&. Ejfcffl#»K:7K&iiQ*., **T, ntTf*- 

iUfc. il^'> U 7 A7 DT h ^7 7 ^ - (^Vy/WWLX^JV 15:1 

20 5:1) \Z^X^Mi^m (276 mg, JR* 52%) 

•HNMR (CDClj) 5 1.24 (6H, s), 1.33 (6H, s), 2.23 (2H, s), 2.50 (3H, s), 
2.66-2.69 (2H, m), 6.85 (1H, s), 7.23-7.30 (1H, m), 7.33 (1H, dt, J = 7.7, 
1.4 Hz), 7.53 (1H, ddd, J = 7.1, 2.1, 1.2 Hz), 7. 56-7.59 (1H, m) 0 
25 ##0( 14 6 

2- 7ot-4-(3,4, 8, 9-x h 7 k F h ^'>-3, 3, 8, 8-x h 7 ^ D 
[2, 3-h] -f 7*/ U y-\-< )V)1>V>7 5 > 

l-(2,3-^t FO-7-^ h^y-2 ) 2-7^fiH-^> 1 /77^W-2^fJhl-7'D 
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AV-;U (1.25g, 4. 99 mmol) &£Z$ 4-75 /-3-7*D ; E^>v^ h V )l> (985 
5.00 mmol) (DhJVX> (4 mL) *«fctX»» (2 mL) (0. 80 mL, 15 

mmol) ^JPA, 85 tT 2 M||#Lfco Efcfi£4feJtafcfc;ta*, SiXf;i/Tft 
0.5 M JS&T#ltHU &t)1*tz7km%:fctfiTm7 >^-77kr 

M^IStti/ 'J 7A^DTh^7 7^- (^*-^>/BSfex^;u 3:i) 

Cib,^I5 : JKA^>^t 1 |Sif^tTgI^# (l.llg,JR* 52X) * 

l HNMR (CDCI3) ,51.21 (6H, s), 1.31 (6H, s), 2.39 (2H, s), 2. 62-2.66 (2H, m), 
10 3.92 (3H, s), 4.19 (2H, br s), 6.59 (1H, s), 6.76 (1H, d, J = 8. 1 Hz), 7.17 
(1H, dd, J = 8.1. 1.8 Hz), 7.51 (1H, d, J - 1.8 Hz)„ 
14 7 

l-(3-yDt7x-;W-3, 4, 8, 9-fh7k F P-4, h*~>-3, 3, 8, 8-rh7^ 
3^:70[2,3-hHy3V U> 
15 l-(3-7ot7x-;0-3, 4, 8, 9-rh7t H D-6-* h*v-3, 3, 8, 

7D[2,3-hH 73V U> (1.45 g, 3.50 mmol) H-^D€7^-»>f$ H 

(623 mg, 3.50 mmol) OQajftfcft* (10 mL) gjSjfcfc: 2, 2' -TV/ fcf*. « V 7*3=-D 
-hU;W (12 mg> 0.073 mmol) 70 "CT 2 mmthlt. Rj&m&totZ 

5:1 <DH 3:1) K&U ^Mik^M (491 mg, JR* 32%) 

. 

25 'HNMR (CDClj) 51.11 (3H, s), 1.33 (3H, s), 1.38 (3H, s), 1.39 (3H, s), 2.22 
(1H, d, J = 16.4 Hz), 2.30 (1H, d, J = 16.4 Hz), 3.41 (3H, g), 3.90 (1H, s), 
3.97 (3H, s), 6.78 (1H, s), 7. 23-7.30 (1H, m), 7.36 (1H, br d, J = 7. 8 Hz), 
7.53 (1H, ddd, J = 7.8, 2.0, 1.2 Hz), 7.59 (1H, br s). 
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##09 14 8 

l-(3-7*Dt7x-jl/)-3, 4, 8, 9-fh7t K P-6-* h + v-3, 3, 8, 8-x 

<7P[2,3-hHv3v u>-4-^--;i/ 

l-(3-^DqE7x-;W-3.4, 8, 9-xh7h HP-6-* h^y-SJ.M-f^^^ 
7P[2,3-hHy*/U> (1.45 g, 3.50 mmol) ^N-^D^^yW5H 
(741 mg, 4.16 mmol) ©Htft^$ (10 mL) Mffimz 2, 2' -XV*tf* « V 7^n 
= HJ;W (12 mg, 0.073 mmol) Sin*., 70 "CT 3 BSWiK#L,&. SJtSfi^fC 
2 M TKSfefll^ h U >>A*»?K (5 mL) £Jq;^ agftt? 16 NpBBil^Lfc. 

7?> (15 mL) fc»«?U 5 M *Bfc^ h U *>AtK«F« (2 mL) £Jn*_, 2 ftffl 

(A+^/fflSfeX^ 5:1,3:1 1:1) U «fifc£<|& (826mg,J« 55S) 

'HNMR (CDClj) 51.25 (3H, s), 1.30 (3H, s), 1.35 (3H, s), 1.36 (3H, s), 2.26 
(2H, s), 3.96 (3H, s), 4.48 (1H, d, J = 5.4 Hz), 6.96 (1H, s), 7.28 (1H, t, 
J = 7. 7 Hz), 7.36 (1H, dt, J = 7. 7, 1.4 Hz), 7.54 (1H, ddd, J = 7. 7, 2.0, 1.4 
Hz), 7.60 (1H, t, J = 1.7 Hz) 0 
##M 14 9 

[2- 7* D ; E-HM,8 I 9-7h7hFP-Hh + ->-3, 3, 8, 8- t~ h 9 * 7 P 
[2,3-hH y*j U >-HJW7i-;Wt+'>Si^ftor^ 
3-7*P^-4-t Kn^M>y- hU;l/ (l. 98 g. lO.Ommol) ©h;H> (10 mL) 
£J;i«g> (5 mL) mmmizmmm (l. 5 mL, 28 mmol) ££0? l-(2.3-$>fcFa 
-7-* h^y-U-^^^H-oy77^)-2-^5 : ;H-7°D;V-^ (2.51 
g, lO.Ommol) £2)Qx., 85 137? 1. 5 BSTO^Ufc* KJM^fcfcjJcfcJp*, S?-f 
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(^iX^Oiiix^-^^y-^ 10:1) CftU 2-^nt-4-(3, 4,8,9- 
f h7kHD-6-^ ^5>_ 3) 3 >8) 8-f h 7 Jl/7 D [2, 3-h] -f / ij >-i-^ 

5 )i)7x.;-)iz^i$m&M (2.29 g> zimmtLxmc, 

1,75 g t^D«^^ (0.68 mL 7.2 mL) £ N.N-y^^M/S 
H (20 mL) M^'JvA (1.33 g, 9.62 mmol) £in^ SHUffl^T 

1.5 mmmftistc Rmu^mz^m^ mm^jiT^mmLTco 
io d77>-mx^;h« zmzmmmmbito mmm.^ 

ttyU*^7A^D-?h^77^ (M^>/SI&x^;u 2:1) fcftu W 
^IfJl/-yIfJH-7JW^^|ttS»ll (923 m g> « £# 

'HNMR (CDC1 3 ) 51.23 (6H, s), 1.35 (6H, s), 2. 28 (2H, s), 2.67 (2H, s), 3.81 
15 (3H, s), 3.92 (3H, s), 4.75 (2H, s), 6.61 (1H, s), 6.82 (1H, d, J = 8.5 Hz), 
7.32 (1H, dd, J = 8.5, 1.9 Hz), 7.64 (1H, d, J = 1.9 Hz) Q 
15 0 

1- (2, 3-5> b F b * y-5-^>777XJ|/) -2-^ ?Jhl-7D/\° J ~)l 
0.75M-<y^Plf;|/V^i>^A^D5 h7fh7kHD77>M (10 mL, 7.5 
20 mmol) tc, 2, 3-S?b F^^-5-^>y7 7 >7j;M^ljj!/xh H 

(1.21 g, 6. 79 mmol) 0fh7hFD77> (5 mL) «£fTFU gjlT 30 # 

SJ£ilLfc 0 M^y<77Pk>l-f^-AW>^^i|LTM^ 
25 #J (963 mg, J« 64K) £#£ 0 

'H NMR (CDClj) 6 0.78 (3H, d, J = 6.6 Hz), 1.03 (3H, d, J = 6.6 Hz), 1.78 (1H, 
d, J = 2.9 Hz), 1.84-2.01 (1H, m), 3.22 (2H, t, J = 8.7 Hz), 3.87 (3H, s), 
4:25 (1H, dd, J = 7.4, 2.9 Hz), 4.63 (2H, t, J = 8.7 Hz), 6.70-6.73 (1H, m), 
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6.76-6.79 (1H, m). 

mmi 1 5 1 

3-(2,3->>t FD-7-* h + 2-y JH-^>y 7 7^JW-2-[( h ij 7 X z 

5 Jyfbth'J^A (3.90 g, 60.0mmol) ©y^^Xj^yH (50 mL) 

\z7u&m*^)V (4. 73 mL. 50.0mmol) fc»TU 10M 85 40 

10 cint U-yh Kp-7-j* N^y-2,Z-i;^^H-^>y77>*mi)-JP7 : 
tH (2.07 g. lO.Ommol) &MnL, -30 "Cfc^t^c 28X ?*MJ 

(7.72 g, 40 mmol) (25 mL) «T> $o<0 

-10 M-c#M3ii\ raa-c 2.5 *m, hmt i ^iJt^tfco 

15 9A*»«T«s», if?ny^A±^E HffiJMLT 2-7 F 

-3-(2,3->?k FP-7-* h+y-U-y>fJH-^>y77-JW-2-7 , n^>t 
^^XXfJP^W (2.10 g) £#fc„ 

Htt£S?;7PP^>(20mL) fcfctfU Nij7x-J^7^> (1.80g, 6.86 
mmol) Oy7DD^^> (10 mL) . $&£$TU ^STr 12 &#EflM$Lfc. Kfo 
20 ^^MJEMU Sg*yU*^*7A^D7h^77^- (A++J->/p 
2:1) fc«U l»X^-3?>f V5 r Dli;PX-7 l ;P-^*U->3&»6ttft 
ft$tTSiM (2.90 g, JRsp 54*) 

'HNMR (CDC1 3 ) 5 1.50 (6H, s), 2.96 (2H, s), 3.37 (3H, s), 3.56 (3H, s), 6.74 
(1H, d, J = 6.8 Hz), 7.30-7.57 (10H, m), 7.63-7.77 (7H, m)„ 
25 1 5 2 

4-7*Dt-2,3-yt; HD-7-* h + y-2, 2-y ^ ^H-<>7 7 7 >* J^+t Jl, 
ft H 

2,3-vk h + 5>-2,2-^^^;P-5-^>^77>7j;P^^;i,T ? t: H 
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(2.00g, 9.70mmol) <DW&t (15 mL) »&fc##Lftj&*$JUfc (l.OOmL 19. 4 mmol) 

mvit. ii^nfc^^iti^-fh 7kHD77 >m^mammmL. 10% 

5 -y-fVT'DfJH- T-Jl/^^S^bT*H'fb-&tl (1.39g,iR^50%) ^#feo 
'HNMR (CDClj) 6 1.58 (6H, s), 3.12 (2H, s), 3.91 (3H, s), 7.34 (1H, s), 10.17 
(1H, s) 0 
###J 1 5 3 

4-yn^E-5-(^^ h^x^^;i/)-2,3-vt: FD-7-^ v-2, l-i?^)]/Ky^ 

10 

TkF (1.90 g, 6.66 mmol) ^W^KIMJ^f (1.6 mL, 15 mmol) (D 
(10 mL) ^ctD^T-F^t FD77> (5 mL) MMM\Z p-h;|/X>X;i/ 
*>m-7j<» (64 mg, 0.34 mmol) £Jn;t, 71 mMiSt&Ltto 

15 mi-bVV2**b*5/\*/*9;-)],1tm (0.1 mL) &Jq*., «JBE«*6Ufc. 

^£MJ£MLTMfb£% (2.16 g, « 98%) 

l HNMR (CDC1 3 ) 6 1.53 (6H, s), 3.06 (2H, s), 3.41 (6H, s), 3.88 (3H, s), 5.48 
20 (1H, s), 7.02 (1H, s)„ 
##M 15 4 

^^hU^A (9.64g> 91.0 mmol) Crh7t FD77> (20 mL) (30 
mL) JgflfcK: N.O-^^^h FP^>JKT5 >il®&£ (3. 55 g. 36. 4 mmol) SJo^L, 
25 fte»tlfe^#>{C7jc^rT> 3-7*D^^> k /-r;U77nU H (3.8 mL, 28.8 mmol) £ 

fco 2 «ffii«ILT«jKft^ (7. 06 g, £*#J) £ 
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'HNMR (CDCl,) <5 3.36 (3H, s), 3.56 (3H, s), 7.29 (1H, t, J = 7.9Hz), 7.56-7.65 
(2H, m), 7.83 (1H, t, J = 1.7 Hz). 

mm\ 1 5 5 

5 4-(3-7'Dt<>^jW-U-yhFD-7-/ h*><-2, 2- 7^-5-^ > 7 7 5 

4-7'n^&-5-(^^ h + ^^)-2,3-ytFD-7-^ h*v-2, 2-^^)V^>V 
7?> (2. 16 g. 6.52mmol) ©fh7hh'n77> (1 5 mL) ^(C^#ffl^T, 
-78 "CT1.6 M (4. 5 mL, 7.2 mmol) MM. 

10 T 20 ftmmWLfco ien&I^l: 3-:/DqE-N-* h^y-N-^ f ;K>X7 
(1.91 g, 7. 82 mmol) 0fh7kFD77> (lOmL)^^T, IWH&T 30 

ftmmwbtc KmM&mzmmmky^-ry^mm (50 mu zmz.; mm. 
mm. 7k*M7L, wmx.^)\,r2®mmLtz 0 &t)^tc#mm**rm. mjbe 

15 10:1 ©ft 3:1) fcftU (3-^Pt 7x-;W [5-<5>* N+v^^)-2, 3-5? t p 
n-7-^h^y-2j-y^?;H^>y77-;W^^y>^i^ Wco 

cnftMx^p (10 mL) iumm (5 mD ^unx., ust 1 mmm 

20 (1.22 g, Um 48*) 

'HNMR (CDCl 3 ) 61.52 (6H, s), 2.87 (2H, s), 4.02 (3H, s), 7.33 (1H, t, J = 
7.9Hz), 7.39 (1H, s), 7.64-7.74 (2H, m), 7.92 (1H, t, J = 1.9 Hz), 9. 71 (1H, 
s) 0 

##M 1 5 6 

25 2-7^H-3-[4-(3-^13t^>^; W -2,3-i?t: FD-7-* h4->-2, 2-v*tMI, 

7S?fltf-HJ*A (1-10 g, 16.9 mmol) C^^XW+yH (15 mL) ii« 
fc^D^BK^^l/ (1.34mL, 14. 2 mmol) SSTFU 85 *CT 40»Lfc o 
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5 1 /7 7>*Jl/^WtH (1.14g, 2.93mmol) Sfh7hHD77> (3 mL) 
■fc»*FU -55"Ct?^Jbfe 28^hU^A^h + ^>hV^^y-;i,« (2.26g, 
12 mmol) (D*$y-)\, (10 mL) M^CfjfT, SMT 1 &|HH!#L&. 

*fc**«ktf*£io*, ■»x5 t ;>T2@«ifflbfc. ^fc-a-fc^raMl*7KT2iii?fc 

10 ttTM^tt (1.02 g, iR* 72%) 

'HNMR (CDC1 3 ) (51.47 (6H, s), 2.79 (2H, s), 3.75 (3H, s), 3.99 (3H, s), 6.74 
OH, s), 7.34 (1H, t. J = 7.7 Hz), 7.65 (1H, dt, J = 7. 7, 1.3 Hz), 7.68-7.74 
(1H, m), 7.70 (1H, s), 7.93 (1H, t, J = 1.8 Hz) 0 
##M 1 5 7 

15 2-3-F-l,4-^>if>^;^>g£ 

2-757 =rV 79)Vm (25.6 g, 0.131 mol) 0* (50 mL) ffi 

»*te**TiKtt (100 mL) ©7jc (50 mL) m&&XtV)\>X.> (1 mL) £JlDx. 

fee mzntzM&mz, *j*tibm^hj*a o. 96 g , o. 144 nob cd* (60 

mL) 20 ^W^itTWT, W»T 20 £MJt#Lfc. jRjSHaftfcrS H 

20 « (1.39 g, 14.3 mmol) ^JflAToiSIOMffi^ h U V^ftMLfc* 

a^ft^hU^A (32.7 g, 0.197 mol) (D7k(250 mL) U ±fETH 

«bfcfi#»S 50 ^M^jfcrF, IWC 30 #Mft#Lfc. 
^X^L-T^MfflU ^Wcfli§-I«gth^A (13.2 g, 69.4 
mmol) (100 mL) jSHfcfcitf* (2 0) *J*©*«#ft«£E«£U 

T^LT^Mt:^ (14.8 g, W 37SS) $6fc*«^6H«©Hf^ 

SfrSCtfc.fcD&JIgfl^fcJ (15.5 g, JR* 39*) £f#fco 

'H NMR (CDC 1 3 ) .5 3. 98 (3H, s), 7.82 (1H, d, J = 7.9 Hz), 8.12 (1H, dd, J = 
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7.9, 1.6 Hz), 8.69 (1H, d, J = 1. 6 Hz) 0 
1 5 8 

4-(7S/#;^x;to-2-3-F£I>#l£ ^mxt^ 

2-3-H-l,4-^>if>^;^>i? l-/fjHxf;y (20.3 g, 66.3 mmol) £ 
5 1-t Hn^->-lH-^>y>U7^;p- 7ic? n#/ (10.6 g, 69.7 mmol) (D 

NJ-y^^Jl/A75F (70mL)j§?fc l-I^H-(3-y^^7$yy D 

^^tu^^^mmm (i4.o g , 73.0 mmoo ^jn^ 1 ^m^l 
fe„ s^^ti«^o^, ftRiw4iii»tBi&, &t>ititiimm&mi 

T»LTSH{e;^ (17.6 g, W 87%) £f#fc„ 

'HNMR (DMS0-d 6 ) (5 3. 87 (3H, s), 7.64 (1H, br s), 7.76 (1H, d, J = 7.8 Hz), 
7.95 OH, dd, J = 7.8, 1.7 Hz), 8.20 (1H, br s), 8.43 (1H, d, J = 1.7Hz)„ 
15 15 9 

4-(T3y*;u4?-;w-2-a-HjfcASK ^;nxf^ 08.3 g, eo.o moi) 

*5cttKhUX^;PT$> (9.2 mL, 66 mmol) ©fh7kHD77> (90 iL) M 
*»ThU7;P* P|»**tt (9.3 mL, 66 mmol) $ 5 flflBfrtfT* 
20 T» IMT 20 ^M««iL& 0 Ej&g^fcrtfcJn^ imx^T2lHlttaib 

53*111 LTfclBflS'&to (10.2 g, JR^ 5930 
'HNMR (CDClj) 63.97 (3H, s), 7.70 (1H, dd, J = 8.0, 1.5 Hz), 7.85 (1H, d, 
J = 8.0 Hz), 8.26 (1H, d, J = 1.5 Hz). 
25 16 0 

2-3 - F-4-(3, U,9-fh7tHn-Mh^ ->-3, 3,8J-fh^^7P 

[2, 3-h] -f y + / u >-i -r ; w ^jh7t^ 
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*S-)V (5.51 g, 22.0 mmol) fc«fctf 4->7 7-2-3 - H&JMtt /fjUXr 
;i/ (5.74 g, 20.0 mmol) © V)VJL> (20 mL) fc<fctf|ffl6 (10 mL) BStH 
1? (3.0mL, 56mmol) 85 "C T 2 P3[HHt#L&. 65 "C 

(10 mL) fcjTFU TOT 1 RplBJi^Lyfc. K1SS^«J&KK** 
^hU£A (14.1 g, 0.168 mol) 0Wl?Jl/|iti:iTl, I»I5 1 J^2 

^M^P7h^77^- (A^1j->/^x^;|/ 20:1 10:1) fcftU 

^<V7°nif^x-x;i/-A^-ti->^6^'fb$-frTSS{b^tj (2.07 g, JR$S 
20%) Sf»fc. 

'HNMR (CDC 1 3 ) 51.24 (6H, s). 1.36 (6H, s), 2.26 (2H, s), 2.68 (2H, s), 3.93 

(3H, s), 3.96 (3H, s), 6.62 (1H, s), 7.47 (1H, dd, J = 7.9, 1.6 Hz), 7.86 
(1H, d, J = 7.9 Hz), 8.04 (1H, d, J = 1.6 Hz), 
##09 1 6 1 

2, 3-y t F h ^y- a , a , 2, 2-t h 7 ^ ?;U-5-^>y* 7 7>X^>75 

2, 3-v t H D-7-* h 3r*s- a , a , 2, 2-r h 7 ;* fJH^>77 7 >7ir h 7 5 
K (15. 4 g, 58.4 mmol) COxb^kh'P7^> (150 mL) ^{C»T*S^U 
7^7A7;i^X<7A (80J0 (5.55 g, 0.12 mol) Sin*., 1 ^WJDj»ai«bfc. 
SjS^rt^Tk&U A<7DX-/1- (iM£) (23 g) &tRX* «X^ 

;u (ioo mu zMTLtzo %t>tircm&®izmm.°vfc (6 mu ssrr, $e>»cw 

KX^;W (100 mL) *5cfc^7jc (2 mL) Sfit 10 ^WftftLfc. #6, ft 

fcfi£*£3iiU 3«?£«JEiftSgLT U-^tHn-7^h^>-a,a,2,2- 

£ft£BftfcX^;i/ (150 mL) fc»*U 1.3Mtf[ft**/^^y-;HSHR (67 mL, 
87 mmol) £Jn*.fc 0 fc&ft&ffl^&iteiilifU iIMlfJV-^y7° 

pfc!;i/x-T-;^6ttaft:$#T«Hft^* (12.9 g, jk^ 77%) 

'HNMR (DMS0-d 6 ) (51.32 (6H, s), 1.40 (6H, s), 2.98 (4H, s), 3.77 (3H, s), 
6.80 (2H, s), 7.82 (3H, br s). 
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#5*03 1 6 2 

4-[[2-[(2,3-5?b: HD-7-* h + ->-2 J 2-^^5 : -;W5-^> % /^^r:;i/)-2-^^;i/ 

2,3-vt h + 5/-a, a,2,2-xh7/^;W5-^>V , 7^>X37>75 

5 >iftg*4K (5.00 g, 17.5 mmolK 2-3- |M, 4-^>*tf 

IXtJP (5.89 g, 19.2 mmol), 1-t Fa^>-lH-^>7> U 7\/-;P— *»* 
(2.95 g, 19.3 mmol) l-X^-3-(3-v^^;i/75 J 7°U t?JI/)#;i/#5? 

^ KttStt (4.36 g, 22.7 mmol) © N ( N-y^?;i/*M75 F (20 mL) M 
\Z, »ThUX^;i/75> (6.2 mL, 44 mmol) fcfl&TU 1.5 ^Wlft 

10 Whit, RfoM&mZ7k&]sa%.> «X^;i/T2HIttaitfco £fc>itfcWttlJi£ 

*&&x$mimki- h u # A7K»«n?ife^ mm* h u * a- ~> u *y;p&a l 
x-T-;^e»^fb$-&T*^b-&ti (7.17 g% jrss 76» 

'H NMR (CDCI3) 61.38 (6H, s), 1.53 (6H, s), 3.06 (2H, s), 3.58 (2H, d, J 
15 = 6.0 Hz), 3.89 (3H, s), 3.93 (3H, s), 5.70-5.78 (1H, m), 6.74 (1H, d, J = 
1.8 Hz), 6.78-6.81 (1H, m), 7.59 (1H, dd, J = 8.0, 1.6 Hz), 7.77 (1H, d, J 
= 8.0 Hz), 8.15 (1H, d, J = 1.6 Hz) 0 
#5*08 16 3 

2-3- F-4-(3,4, 8,9-fh7k h^^-4,4,8 1 8-fh7^^7n 

20 [2, 3-hH u >-i--r;W5fcj&#tt ^^juxfji/ 

4- [ [2- [(2, 3-5? b FP-7-* h+5^-2, 2-5^^-5-^ >V 7 ^x;i/)-2-^^ 

yDtf;W75y]^;i/fc;i/]-2-3-F^m#i? pWPxxt-;!' (8.28g, 15.4 

mmol) ©h;i/X> (120 mL) gltff^ft^ (17.3 mL, 0. 186 mol) &JP 
100 "Ci? 10 (W»L£ 0 EJ6fi£«£2fC7Kfci£€f, »T^7> ; EX7 
25 ' # (70 mL) £Jn*-> ffltLtf6<l#lfc, #&ft&g£tt©#»Ji&#li, 

il^ISttv'JTjm^A^nTh^^y^- KW>/^mx^;i/ 5:1 

2:1) «U iSx^jl/ - V 7"D t">X-T;W^ISift$ ttgi 
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tt&to (5. 03 g, W 6330 

'HNMR (CDCI3) 51.26 (6H, s), 1.36 (6H, s), 2.31 (2H, s), 3.63 (2H, s), 3.95 
(3H, s), 3.96 (3H, s), 6.79 (1H, s), 7.56 (1H, dd, J = 7.8, 1.7Hz), 7.86 
(1H, d, J = 7.8 Hz), 8.08 (1H, d, J = 1.7 Hz) 0 
5 1 6 4 

5P;W4- (4, 4, 5, 5-x h 7 * , 3, 2-?*tttf □ 7 >-2--f )V) ^ >X7 

5 F 

4-(4,4 J 5,5-xh^^5 : -;i/-l,3,2-> ? ^^it^a^>-2-^;i/)^m#m (993 mg, 
4.00mmol) 1-h FD*>MH-^>l/ h U 7l/-^—*fO* (674mg, 4.40 

10 mmol) CD N,N-y/^MM75 F (6 mL) l-X^;W3-(3-v^^7 
5/^Pt!;W*;P#^5 FffiKtS (997 mg, 5.20 mmol) SJD;t> gffiT 5 ft 

mmwhtc, nznttMGfofc m^)V7^>/*9J-)vmw. (o.68g, 8.8 

mmol) CO N,N-e?^fMM75 F (0.5mL) M£7K^±TliTFU Sfit? 40 

15 mm&mi&k i &7km7~hV'!7&7mn&&zf : & (2®) T«t^> «BE*(8i/fc. 
ss^sti^-y-fv^D tr;i/x-T'^6»*ft« , ti-T*jifl5'&* (286 

mg, JRsjs 27%) 

'HNMR (CDCI3) 51.36 (12H, s), 3.02 (3H, d, J = 4.8 Hz), 6.10-6.30 (1H, m), 

7.75 (2H, d, J = 8.6 Hz), 7.86 (2H, d, J = 8.6 Hz) 0 
20 16 5 ' 

[2, 3-h] ^fV*7'J>-K ;W ^ >i? > 7 5 > 

2, 3->? t F D-7-^ h + 5^-2, 2->>;* a - (1-/ ^PX^W -5-^ >!/75>^ 
(5.00 g, 20.0mmol) &J;tf 2-75 /-5-7D^> 4 /r h U;i/ (3.92 g, 
25 19. 9 mmol) ©HKr> (15 mL) (10 mL) (4.0mL, 75 

mmol) £3jP;L 85 "C T 2Rf|HHt#bfc. #6n^fi^*fcX^/-;P (15 mL) § 
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©ft 2:1) fc#U ^SCy'J»*7Ai7D-7h^77^- (M^/Sfflit 
X^;i/ 4:1, 2:1 <D\k 1:1) KftU BKx^-^X^X-'r^&ISfi'ffc* 
i+T^Hfc^ (510 mg, JR* 6X) £#fc„ 
5 'HNMR (CDC1 3 ) 51.10 (3H, br s), 1.38 (9H, br s), 2.40 (2H, s), 2.45-2.85 
(2H, m), 3.92 (3H, s), 4.57 (2H, br s), 6.59 (1H, s), 6.60 (1H, d. J = 8. 4 
Hz), 7.15 (1H, d, J = 2.3 Hz), 7.20 (1H, dd, J = 8.4, 2.3 Hz) 0 
##011 16 6 

5-(T'fe5 1 ^75 7)-2-7*D^mW *^)VX.7s^)V 
10 2-^Dt-5--hDSlfi *^)VJL7s7-)}/ (5.26 g, 20. 2 mmol) (DM?J-)V 
(80 mL) lltClfttf (II) (19.2 g, 0.101 mol) ^JPA, 70 "CT 40 

15 7,t-;U (4.27 g, iR* 92X) 

'HNMR (CDClj) 5 3.78 (2H, br s), 3.90 (3H, s), 6.64 (1H, dd, J - 8. 2, 2.9 
Hz), 7.09 (1H, d, J = 2. 9 Hz), 7.37 (1H, d, J = 8. 6 Hz). 
5-757 -2-7 Utt&mWt ^^)VXX^)V (4. 27 g, 18.5 mmol) £<fctfMJX 
20 ?)V7S.> (3.4 mL, 24 mmol) Of h7tHD77> (40 mL) &U\Z%ftT7 
tWDU H (1.5 mL, 21 mmol) SfcTU IMT 15 #raif#Lfco SJft® 

frbMihit-Z^Tmmik&m (2.82 g, « 5630 
25 'HNMR (CDC1 3 ) 52.19 (3H, s), 3.93 (3H, s), 7.34 (1H, br s), 7.59 (1H, d, 
J = 8.6 Hz), 7.63 (1H, dd, J = 8.6, 2.3 Hz), 7.91 (1H, d, J = 2.3 Hz) 0 
##M 16 7 

5-(7 , nt/^l/)-l-(3-7n ; E7x-Jl/)-3 ) 4, 8, 9-fh7k H D-6-* 
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-3A8J-Th^3^7D[2,3-hH7*/ U> 

l-(3-yot7i-JW-3, 4, 8, 9-fh7t H P-6-;* b + v-3, 3, 8,8-rh7^f 
;U7D[2,3-hHy=tV U> (1.47 g, 3.55 mmolK A7^M7^rtH (94%) 
(170 mg, 5. 32 mmol) *5«ttJf*^ h U (603 mg, 5. 86 mmol) <OW& Cl.02 nL. 
5 17.8 mmol) HSlCgtl (0.57 mL, 10.7 mmol) £jjp*_> 100 "C T 20 ftMjft 

A^+h>/^x^;P 10:1) fc#U &Mtt&Q!l (673 mg, iR* 37%) 
10 #Hft, 

'HNMR (CDC 1 3 ) 61.27 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.70 (2H, s), 4.05 
(3H, s), 4.63 (2H, s), 7. 26-7.35 (2H, m), 7.50-7.56 (2H, m)„ 
##M 1 6 8 

1- (3-^D*7i-;W-3, 4, 8, 9-fh7t K O-6-j* h*~>-3, 3, 8, 8-x h?*^ 
15 7P[2,3-hHV3V U>-5-7-feh- HJ;P 

5- (7*P t j* 5=-;W -l-(3-7*0 ; B7x x; W -3, 4, 8, 9-x h7kF P-6-* h*>< 
-3,3,8,8-T'h7^5 t ;P7P[2,3-h]-f 73V U> (670 mg, 1.32 mmol) © N,N- 
^^fWATS h' (7 mL) «y7>fttb'J7A (65 mg, 1.32 mmol) © 

7k (2 mD M^in^L mur 2 n#«^bfco SiS|g^{C7j< ; &Jn^, H«x 

^n-7h^77^ (^^r>/mtx^)V 10:1) fcttU 'vHJ-^&ttftfcS 
-frTg&fb-g-tf (131 mg, JRi$s 49X)'£#&. 

l H NMR (CDClj) a 1.28 (6H, s), 1.32 (6H, s), 2.20 (2H, s), 2.68 (2H, s), 3.73 
25 (2H, s), 4.05 (3H, s), 7. 25-7.36 (2H, m), 7.50-7.57 (2H, m)„ 
##08 1 6 9 

2- 7o^-4-(6-X h^v-3, 4,8,9-7" h ^ t K P-3, 3, 8, 8-x h^^^/^D 
[2, 3-h] -f y * y u >- w ;w 7 x 7 -)l 
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^h + y-2,3-yt:FD-2 ) 2-y/^-a-(l-^5 : -)VX?JW-5-^>>/77>^ 

(5.81 g, 22.0 mmol) &«fctf S-^nt-i-h KP=t 1 y^>^ h 
(3. 96 g, 20.0 mmol) GDM1/X> (20 iL) *«ktfftft (10 mL) (3.0 
mL, 56 mmol) %m?L. 85 "C T 2. 5 B#«#L£ 0 fcfcm&mzykZtiQTL, W&t 

5 x^;n?^tfe D tii^ i m mm 2®, 2 m mm^im^bTco &t>-& 

10 LTtlft'&ft (4. 35 g, W 49%) £f#fco 

'HNMR (CDC1 3 ) 5 1.32 (12H, s), 1.47 (3H, t, J = 7. 2 Hz), 2.28 (2H, s), 2.73 
(2H, s), 4.19 (2H, q, J = 7. 2 Hz), 6.60 (1H, s), 6.69 (1H, d, J = 8. 1 Hz), 
7.05 (1H, dd, J = 8. 1, 2.0 Hz), 7.36 (1H, d, J = 2.0 Hz) 0 

15 N-[3' - (6-X h * v-3, 4, 8, 9-x h y fc H D -3, 3, 8, 8-<r h 9 ;* 3^1/ 7 D [2, 3-h] -f 

v*/ u>-i— r;w [i,r-H7xx;n-4--r;i/]T-feh7$ f 

1- (3-7* D 1 7x"JW -6-X h 3^-3, 4, 8, 9-7=- h y fc H D-3, 3, 8, 8-jh7^ 
7D[2,3-hM U>ifi3»a[ (465 mg, 1.00 mmol) <D l,2-y^h + ^> 

(3mL) *5«ktfx*/-;|, (1.5mL) ^fC^^h'J^A (265 mg, 2. 50 mmol) © 
20 * (1.5 mL) 4' - (4, 4, 5, 5-f h 7 / f 3, 2-y t W# O 7 >2-f JW 

7-khTXUH (314 nig, 1. 20 mmol) te&ZSy- by^rX (b U 7xX;Mn77^ >) 
A'^77A(0) (24 mg, 0.021 mmol) £flP*.> 3*£H&T 85 "CT 14 ftHQftft 

SftS'&TMft^llJ (462 mg, JRap 96X) 

'HNMR (CDC1 3 ) 51.28 (6H, s), 1.29 (6H, s), 1.47 (3H, t, J = 7.0 Hz), 2.15 
(3H, s), 2.24 (2H, s), 2.70 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 6.62 (1H, s), 
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7.31-7.35 (1H, m), 7.43 (1H, t, J = 7. 7 Hz), 7.47-7.66 (7H, m). 

mmm 1 o 

N-[3*-(3,4 f 8,9-T- h 7k KD-3,3,8,8-f h 7 * ^fr^-Jr) 7D 

[2, 3-hH V*J U y-l-^OV) [1, l'-h'7x-;W-4-^JW7t h75 F 
5 1- (3- 7 CUE 7 x - -3, 4, 8, 9-fh7k H D-3, 3, 8, 8-fh7^ 5M/-6- 5P ;i/ 
7 D [2, 3-hH 7*7 U> (273 nig, 0.634 mmol), 4' -(4, 4, 5, 5-x h 
IH.U-yt^o^-HWTtFT^'JF (199 mg, 0.762 mmol), ^ 
^-hU7A (168 mg, 1.59 nunol) :fe«ktfx h^*7(h U 7i-W7 7^ »A° 
^77£(0) (37 mg, 0. 032 mmol) © l,2-y^h^yl^> (2 mL), X.&/—)\, 
10 (1 mL) (1 mL) 0S88§«&g*£B&T 85 "CT 15 BfTO^Lfco S 

(ft»x^;pT»m), mmmmvtco sanity u 7 Ai? D7 h ^ 7 

7-Y- (A*tf>/««X^ 1:1) «U I»X3S>l/-A*tf>jfe&*frflft;$ 
15 i±TMfc£-#f (204 mg, ft* 66%) £#fc„ 

'HNMR (CDCI3) (51.27 (6H, s), 1.29 (6H, s), 2.18 (3H, s), 2.25 (2H, s), 2.50 
(3H, s), 2.71 (2H, s), 6.87 (1H, s), 7.32-7.37 (1H, m), 7.40 (1H, br s), 7.44 
(1H, t, J = 7.6 Hz), 7.50-7.58 (5H, m), 7.59 (1H, dt, J = 7.6, 1.5 Hz) 0 
MteW 1 1 

20 N-[2'-75/-5'-(3,4,8,9-^h7t: HP-6-^ h*->-3, 3, 8, 8-x h 7*^)17 U 

[2, 3-hH 7*7 u >-i-r;w [i, r-fcf^xxw-w ;W7-fe hrs k 

2-7d^-4-(3,4,8,9-t- h7kFD-6-^ h * v-3, 3, 8, 8-x h 7j*3^7 □ 
[2,3-hH7*7 U>-1H;|/M>t?>7==> (430mg, 1.00 mmol), 4' -(4, 4, 5, 5- 
f h 7 ^ , 3, 2-y t+ D 7 >-2-f JP) 7 1 hJx'J H (288 mg, 1,10 
25 mmol), &gH-hU#A (266 mg, 2.51 mmol) h^*7 (h U 7xx;Ut}n 

X7^»/\7y>>A(0) (23 mg, 0.020 mmol) © 1,2-y^ F+yX^> (3mL), 
X77-;U (1.5 mL) (1.5 mL) Olii^fliliT 85 'CC 16 Bf 

ISiK#bjfc. ^JS^t/tt^JnA, iix^/Tb7hFD77> (1:1) MS 
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Lfco mW:**? J-)V-Wm^)lfrZn@i&LTmm{k&W (260 mg, JR^ 
54*) £#fc 0 

5 'HNMR (CDC1,) 51.08 (6H, s), 1.25 (6H, s), 2.06 (3H, s), 2.48 (2H, s), 2.56 
(2H, s), 3.79 (3H, s), 4.97-5.03 (2H, in), 6.70-6.78 (2H, m), 6.94 (1H, d, J 
= 2. 0 Hz) , 7. 07 (1H, dd, J = 8. 1, 2. 0 Hz) , 7. 32 (2H, d, J = 8. 6 Hz) , 7. 64 (2H, 
d, J = 8. 6 Hz), 9.98 (1H, br s) D 

mmm 1 2 

10 N-[3'-(3,4,8,9--r h^t Fp-4,6-vp< F * v-3, 3, 8, 8-'x b?*^)l7U 
[2, 3-h] -f y * y U >-i-< ; W D , l ' - fcf 7 x - ;w -4--f ;W 7-k F 7 5 F 
l-(3-^n^7x-JW-3, 4, 8, 9-rb7t F P-4, 6-^p< F*v-3, 3, 8, $-7- F 7* 
^7D[2,3-h]-fV*yiJ> (371 mg, 0. 835 mmol) , 4' -(4, 4, 5, 5-x F 
-1, 3, 2-5/^"^U-/}^D^>-2-^';i/) U F (262 mg, 1.00 mmol), 

15 FU^A (222 mg, 2.09 mmol) £ ^IXt" F 7*7, ( F U 7 x"JP^7^ »A°^ 
i^A(O) (20 mg, 0.017 mmol) <D l,2-i^F+vX^> (3mL),X^/-;F (1.5 
mL) (1.5 mL) ©M^^g^ffl^T 85 W 15 ^Wit^Lfe. 

^©fc-B^ (367 mg, « 88*) £f#£ 0 

'HNMR (CDC1 3 ) 61.16 (3H, s), 1.29 (3H, s), 1.33 (3H, s), 1.43 (3H, s), 2.15 
(3H, s), 2.24 (1H, d, J = 16.5 Hz), 2.32 (1H, d, J = 16.5 Hz), 3.44 (3H, s), 
3.93 (1H, s), 3.98 (3H, s), 6.80 (1H, s), 7.32-7.76 (9H, m)„ 
25 MMM 1 3 

N- [3' - (3, 4, 8, 9-fh7h F P-4- 1 F P * ^>-6-* F * ~>-3, 3,8,8-ff7^^ 
7 P [2, 3-h] <i V * J U >-i-< )i) [i , i ' _ tf y x -;W -4-f ; W 7ir F 7 5 F 
l-(3-7 , D€7i-JW-3 J 4, 8, 9-x F 7 1: F n-6-* F*->-3, 3, 8, 8-rh5^^ 
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7P[2,3-hH 73V U>-4-^--;i/ (820 mg> 1. 91 mmolh 4' -(4, 4, 5, 5-x b 5* 
7^-l,3,2-v;r*1^P^>-2--r;W7-tzb7xU H (598 nig, 2.29 mmolh wk 
K^-hU^A (505 mg, 4.76 mmol) :fc«fctfx h ( h <J 7xx;Nn7;7^ » 
A°^>?7A(0) (44 mg, 0.038 mmol) CD 1, 2-^^ h^S/X^> (7 mLK X^/- 
5 (3.5 mL) *5J:^tK (3.5 mL) 0!&iSi££g3|tgffl^T 85 'CT? U^MiW^b 
fe 0 SJiSS^tTK^iPA, #ex3^T2@jfcffib&. ^-&fc^M^*T2 

if>/S^mx^;i/ 1:1 oftSf»x^;w (c&u 'ssi^^-^xfjvx-f;!/^ 

6iBllfcS1iX»I'ffr&4lb (550 mg, » 59%) £#fc„ 
10 'HNMR (CDC1 3 ) 51.24 (3H, s), 1.30 (6H, s), 1.34 (3H, s), 1.85 (1H, d, J = 
6.5 Hz), 2.18 (3H, s), 2.28 (2H, s), 3.97 (3H, s), 4.50 (1H, d, J - 6.5 Hz), 
6.97 (1H, s), 7.33-7.38 (1H, m), 7.45 (1H, t, J =7.5 Hz), 7.45-7.62 (7H, m) 0 

mmm 14 

N-C3' -(3, 4, 8, 9-5^ h 7 h H P-6-p< h^>-3, 3, 8, 8-x h7/fJH-t^V7 n 
15 [2,3-hHV + / U>-l-^;i/)[l,l'-lf7xX;i/]-4-^;Kl7-feh7^ H 

N-[3'-(3,4,8, 9-fh7kHD-4-h Fo^5/-6-^ h3^>-3, 3, 8,8-t- h 7*^)V 
7P [2, 3-hH 7^/" U >-\-^)V) [l, l'-t*7ix;W-HJl/]7t h75 K (300 
mg, 0.619 mmol), ®Ktr?>#>(IV) (fl^MSS) (75%) (538 mg, 4.6 mmol) (0 
^nn*M (3 mL) mmm^M^ 3 B#P B 1 40 18 BtF^WLfc» £JS*I§ 

20 smzzMv, zm*mj£mmvtco si&»x^jk-yifjn-fjw^is 

IMb£-ttT^®ft;£tl (270 mg, 90%) &%tc, 

'HNMR (CDC1 3 ) 61.34 (6H, br s), 1.56 (6H, s), 2.19 (3H, s), 2.22-2. 30 (2H, 
m), 4.00 (3H, s), 7.29-7. 33 (1H, m), 7.35-7.42 (1H, m), 7.48-7.66 (8H, m)„ 
MM 1 5 

25 N-[3' -(3, 4, 8, 9-x h7k HP-3, 3, 8, 8-7^ h7^5 1 JH-7xXJl'7D[2 ) 3-h] ^ 
U>-l--f;i/) [l,l'-k!7xX;H-4-^;WT-fehT5 H 

h u 7;^a^^>7^>m -(7±^)l7 5 /) [1, i'-tf7xx;w-3-r 

;H -3, 4, 8, 9-fh7t K P-3, 3, 8, 8-fh7^ ^7n [2, 3-h] -f V * 7 U >-6->T 
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JI/XXtJP (294 mg> 0.501 mmol), 7i"MP>i (85 mg, 0.70 mmol), WW. 
A°?v7A(II) (2.3 mg, 0.010 mmol), [l,l'-t'7x-jV]-HJV^OA^ 
->;i/*77f > (7. 5'mg, 0.021mmol) ^Jct^-HJ^A tert-7>3rvF (68 mg, 
0. 71 mmol) (D hAX> (1 mL) MM£^l^!SmT 80 TCT 24 mmMWLtc 0 

5 RmM&wtzTk&nnpL. mm^jwzmmttivfra &t>#tc%mm&7k&&tf®. 

7^- (^^WSm.X^ 1:1) fc#tbTS®^tf (184 mg, « 71%) £ 

io #HKo 

'HNMR (CDC 1 3 ) 61.28 (6H, s), 1.32 (6H, s), 2.14 (3H, s), 2.29 (2H, s), 2.78 
(2H, s), 7.17 (1H, s), 7.29-7.78 (14H, m)„ 

nmw 1 6 

[2- (4-7 5 J 7xX;l/)-4-(3, 4, 8, 9-fh7t H C3-6-* h^^-3, 3, 8, 8-fh7^ 

15 ^;i/7 □ [2, 3-h] -r u >-i--r ;v) 7xx;n :*^>l^pWi/X7f-;i/ 

[2, y^r / 'J JV) 7x^Wt+yS^^fJl/XXf;P (804 mg, 1.60 

. mmo 1) , 4" - (4, 4, 5, 5-x h V * ^)V-\, 3, 2-i?**V# D ? >-2--f ;W 7-fe b 7X U 
H (460 mg, 1.76 mmol), ^^~hU7A (424 mg, 4.00 mmol) &£Zf^by* 
20 7(hij7i-;i/*X7^»/^y r )A(0) (37 mg, 0.032 mmol) ©1,2-v^b 
^yX^> (6 mL) &£tf7K (3 mL) «M£gP|tiflMT 85 "Cl? 16 Bfraffi 

ftbtco Rmm&mz7k*tiaz, mwx^jwmw. ^rn^^t^ 515: im 
ttmm*M!£mML, mmzznnftn&tzmm, mmmt-rb^oAymm^ 

25 itth'J^A±«, MffiMUfcc ^S^^^y-^ (4mL) \Z 

mffiL, 0.8 M ^b7K^/^^y-;i/« (4 mL) £tD*., MJBEMLfco ^Sfc 

^^y-;^*J:tKImx5 l ;^§^JP^^ Mj£Mffivtz. 0 nmmmvm 

^^ffoT[2-[4-(7-fe^7$y)7xX;W-4-(3,4, 8,9-fb7t h 
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*->-3, 3, 8, 8-7- h -7*^)V7 u [2, 3-h] -f 7*7 U >-l-^jW7x^] t+yffi 
un$^^y-;i/ (15 mL) fc»#U fcftTi&fl^x^ (O.HmL) £®o<0 
TK^ck^TOx^W^MTbT^fn, BI«x9^T2|HlttfcHL&. ^fe-frfc 
(A^+h>/«x^;l/ 3:K 2:1 0& 1:1) U SBfc^flj (447mg,i|X* 54ft) 

file 

'HNMR (CDC 1 3 ) 61.23 (6H, s), 1.32 (6H. s), 2.32 (2H, s), 2.67 (2H, s), 3.70 

(2H, br s), 3.77 (3H, s), 3.91 (3H, s), 4.62 (2H, s), 6.60 (1H, s), 6.71 (2H, 

d. J = 8.7 Hz), 6.86 (1H, d, J = 8.7 Hz), 7.26-7.30 (1H, m), 7.32 (1H, d, J 

= 2.1 Hz), 7.41 (2H, d, J = 8.7 Hz) 0 

mmm 1 1 

N-[2'-tHP + v-5'-(3,4, 8, 9-fh7tFD-6^b+y-3 ( 3, 8,8-rh7^^ 
7 □ [2, 3-h] -f 7 * J u >-l~f ;W [1, 1 ' - If 7 xxjU] -4->f ;W r-fe h 7 5 H 

1- (2, 3-7 t H D-7-> h + 5y-2, 2-v* 5^;i/-5-^ >y 7 7-;W -2-> ;i/-l-7°D 
AV-;l/ (2.51 g, 10.0 mmol) 3-7*P^E-4-t h*n + y^>^ h 
(1.98g, lO.Ommol) ©h;Px> (10 mL) *«t^» (5 mL) (1.5 
bL v 28 mmol) fcjp;^ 85 *CT 2 l$|BH*#kfc. EJSS£&fc*£JD** «X 

i m mmrmmh, ^fctifc*i^T»7>t- 

^« «^hy*A±T«*, IftjBHMlsft. »Jt*5/U*^* 
7A^DYh^77Y- OWX^KOaiffllX^/pt^y-^ 10:1) fcftU 

2- 7* D ^ -4- (3, 4,8,9-Th7kFD-6-/h^y-3 > 3,8,8-fh7/^7P 

[2, 3-h] -f 7*7 u >-w ;w 7xy-;p&frtrfi^*s#a«t lt#&. 

21 tit 4" -(4, 4, 5, 5-x h ^ * 3, 2->^*U-#D 7 >-2--f ;W 7iz h 7X 

UK (1-69 g, 6.47 mmol), Ktt^ h U >7A (1.43 g, 13.5 mmol) &&tfrh7 
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+X(hU7i^l/^7^ »A5S*7£(0) (125 rag. 0. 108 mmol) £ 1,2-S>* 
h*>>X*> (20 mL) *5<fcD?7K (10 mL) KMU g^gfflfCT 85 tJT 16 P# 

£iILT3ii, WttlJBS^K, 7j<il§imx^;PTttf±5Lfeo ^fc-ttrfcWM 

a*SW*X5 i ;P-'\^>*^ISft<k;S*T3aift'&* (994 mg, 21%) £ 

'H NMR (DMSO-d 6 ) (51.11 (6H, s), 1.23 (6H, s), 2.05 (3H, s), 2.39 (2H, s), 2.60 
(2H, s), 3.80 (3H, s), 6.79 (1H, s), 6.94 (1H, dd, J = 8. 3, 1. 5 Hz), 7. 14 (1H, 
dd, J = 8.3, 2.2 Hz), 7.19 (1H, d, J = 2.2 Hz), 7.46 (2H, d, J = 8. 7 Hz), 7.59 
(2H, d, J = 8.7 Hz), 9.79 (1H, s), 9.97 (1H, s). 

mmm 1 8 

[2-[4-(7tfJl/7$;)7xZM-4-(3,UJ-7 h 7 b F P -6- * h*is 
-3, 3, 8, 8-t- h ?)V7 P [2, 3-h] -f V 4V 'J >-l-fj|/)7xZJW t+->Sil 

N-[2' -t HP + y-5'-(3, 4, 8, 9-fh7h H D-6-* h^v-3, 3, 8, 8-x h 

7P [2, 3-hHy*/ U >-i-f ;w [1, i'-if y xx;w-4-f ;W T-tr hT^ H (243 
mg, 0.501 mmol) ^Egj^y^U (57 AtL, 0.60 mmol) © N.N-y^^JV 

F (0.5mL) 'J y£ (90 mg, 0.65 mmol) %t\l?L y gfit 

2Bfraa#bfc. ^jsrM^tf^sMx^;i/<h7K»A, *m*mm. 

-Vtt)VX-T)\,fr%m&fcttT&m4£&to (232 mg v « 83%) 
'HNMR (CDCI3) 51.24 (6H, s), 1.33 (6H, s), 2.17 (3H, s), 2.33 (2H, s), 2.68 
(2H, s), 3.77 . (3H, s), 3.92 (3H, s), 4.64 (2H, s), 6.61 (1H, s), 6.87 (1H, 
d, J = 8.4 Hz), 7.30-7.37 (3H, m), 7.50-7.58 (4H, m). 

nmm 1 9 

[2-[4-(7t^75y) y xx;i/]-4-(3,4,8,9-f h5tH D-6-* 

-3, 3, 8, 8-t- h 5^f;V7 P [2, 3-hH y*/ U >-l-<jW7xZJW^y» 
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[2-[4-(7t?;P7$;)7z-^]-4-(M,8,9-f h 7 t H D -6- * h * -> 
-3, 3, 8, 8-fh7^ P [2, 3-h] V ^ / ij >-l--f ;W y x ~ t+ySt^ 
^^rJP (120 mg, 0.216 mmol) 0**/-JP (0.5 mL) 5 M 7jc^ 

fcj-hVV&7kmm (88 /zL, 0.44 mmol) ^OtL, gfiT 35 #Mff#Lfc. £ 
5 1 M (0.44 mL, 0.44 mmol) SJQA, • £ PD3fc;]/£T3 lalfibffll/ 

mit&m doi mg, w u%) %mtco 

l HNMR (CDC1 3 ) (51.14 (6H, s), 1.23 (6H, s), 2.05 (3H, s), 2.37 (2H, s), 2.65 
10 (2H, br s), 3.82 (3H, s), 4.77 (2H, s), 6.82 (1H, s), 7.02 (1H, d, J = 8.4 
Hz), 7.24-7.31 (2H, m), 7.51 (2H, d, J = 8.7 Hz), 7.61 (2H, d, J = 8.7 Hz), 
9.99 (1H, s). 

mmm 2 0 

N-[3'-(3,4, 8, 9-fh7kHD-6-^ h^^-3, 3-y^WD[2, 3-h] V*/ U 
15 >-W;i/)[l,l'-tf7xn;W-4-f;W7izh75 F 

l-(2,3-> ? t FP-7-* h^^-5-^>y*7 7n;i/)-2-^^-l-7°D/iy-;P (667 
mg, 3.00 mmol) (546 mg, 3.00 mmol) ©h;i/X 

> (2 mL) 43«ktm* (1 mL) }«£2§« (0.48 mL, 9.0 mmol) 85 °C 

■e i Rrwtt^ufc. Rfcm&wzfc&Mx.* yc&rmjy^-TTkr^m, mm 

lfiy'J^M7A^OYh^77^- 5:1) fc#U 

l-(3-7*Dt7x-Jl/)-M,8 1 9-fh7k FD-6-* b*~>-3, 3-/^^7 0 
[2, 3-h]-f y+y U >mi^ti§MiUT#fe, 

Ztlt 4' - (4, 4, 5, 5-T" h y * 3, l-V-tttft U y >-2- T ;i/) 7"fe h 7' 

25 U H (653 mg, 6.26 mmol), BBtt-hWA (663 mg, 6.26 mmol) tekU^hy 
+/;(h'J7x-J^7;7^»/^y^A(0) (58 mg, 0.050 mmol) © 1,2-^y 
h^>X^> (6 mL), JL^y-JV (3 mL) &<£tf7j< (3 mL) 0&*H££g$g£Q 
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*tt->U*y;i/ (^\^>/^x^;i/ 1:1 Oft 1:3) fcftU s^x^u-^ 
1f->frS&llfc£i*T^Jgte^ (522 mg, JR* 39%) 
5 'H NMR (CDClj) (51.28 (6H, s), 2.16 (3H, s), 2.43 (2H, t, J = 8.6 Hz), 2.73 
(2H, s), 3.93 (3H, s), 4.34 (2H, t, J = 8.6 Hz), 6.63 (1H, s), 7.33 (1H, dt, 
J = 7.5, 1.4 Hz), 7.44 (1H, t, J = 7. 5 Hz), 7.49-7.60 (7H, m). 

nmm 2 1 

N- [2-7 Dt-3' - (3, 4, 8, 9-fh7k H D-6-j* h ^>-3, 3, 8, 8-x h 7 * fJP7D 
10 [2, 3-hH 7*7 U >-l-r;i/) [l, l'-tf 7i-)W-HJW 7-izh75 H 

N- [3' - (3, 4, 8, 9-f h7k H P-6-* N * *>-3, 3, 8, 8-fh7^ P [2, 3-h] -f 
U >-l--r;W [1, l'-tfy xx;i/]-4-r;HTir h75 F (1. 64 g, 3. 50 mmol) 
&£Tf N-yp^X^^W ^ H (623 mg> 3.50 mmol) omWZ&M (10 mL) M 
Mmz l t l' -rWM-iVttU-yy )V) (12 mg, 0.073 mmol) ZMPls 2.5P# 

15 mtumnmLrco Rmn^mzmmx^v^m^ mat&>m<D* ?/-jwmm* 

AZavbyvyj- K+U-^/ffiKl^l/ 5:K 1:1 (D'& 1:3) fcftU yl 
^X-x;P-'\*1J->^5»ilfl5S'e:T«jB^W (243 mg,i» 13*) 
20 'H NMR (CDC1 3 ) 6 1.27 (6H, s), 1.31 (6H, s), 2.24 (2H, s), 2.27 (3H, s), 2.71 
(2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.38 (1H, dt, J = 7. 8, 1.4 Hz), 7.46 (1H, 
t, J = 7.8 Hz), 7.54-7.61 (3H, m), 7.64 (1H, br s), 7.79 (1H, d, J = 2.4 Hz), 
8.40 (1H, d, J = 8. 1 Hz). 

mmm 22 

25 N-[3'-(3,4,8,9-fh7kHD-6-^ 3, 8, 8-x h ^)Vy P [2, 3-hH 

V*J U>-i-r;0 [l,l'-lf7xX;i/]-4-1';W^>if>7irh75 F 
3' -(3, 4, 8, 9-<r h y t H P-6-y h^>-3, 3, 8, 8-T" h7/^7D [2, 3-hM V* 
y»J>-W;W [l,r-tf7xx;W-4-75> (171 mg, 0.401 mmol) &J;tfhUx 
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fjV75> (67 ulU 0.48 mmol) 0fb7th*D77> (1 mL) )K?pT 

7x-m?MnU H (59 uU 0.45 mmol) SflTFU fflMX 10 £|HHft& 

Mit^t) (198 mg, J1X¥ 91*) 

'HNMR (CDC 1 3 ) 61.26 (6H, s), 1.29 (6H, s), 2.24 (2H, s), 2.71 (2H, s), 3.76 
(2H, s), 3.92 (3H, s), 6.62 (1H, s), 7.18 (1H, br s), 7.32-7.59 (13H, m)„ 

mmm 2 3 

10 N-[3' - (3, 4, 8, 9-t- h 7 1 F P-6-* b+^-3, 3, 8, 8-x b 7 *^)V-2-**>< H 7 

p [2, 3-h] -f y * yu >- w ;w [l. r - t'7x-jw -4-r ;w 7± h r 5 h* 

N- [3' -(1,2, 3, 4, 8, 9-^*17-11 H D-6-* h + v-3, 3, 8, 8-t~ h7^f^7U 

[2,3-h]-f y+y u>-i--r;w [i,i'-H7xn;i/]-4-r;WT-feh7^.H (425 mg> 

0.903 mmol) ©**/-;V (4 mL) Mfifcfc* >^*7->(VI)HW- h U 
15 (60 mg, 0. 18 mmol) ©7k (0. 8 mL) ^Btlfc^^ftftU 30% ji 

BMb*** (o.3i g> 2.7 mmol) §«rF* is mmmwhtc %t>ntz.m& 

aK-ffc***(0.10 g^ 0.88 mmol) ^riJO^.. M"tf 8 P#WIJ*#ly&. R 

20 (295 mg, W 67%) £f#fc„ 

'HNMR (CDC1 3 ) 51.23 (3H, br s), 1.28 (3H, br s), 1.51 (3H, br s), 1.52 (3H, 
br s), 2.01 (1H, d, J = 15.9 Hz), 2. 05-2. 14 (1H, m), 2.14 (3H, s), 3.06 (1H, 
d, I = 15. 6 Hz), 3.13 (1H, d, J = 15. 6 Hz), 3.92 (3H, s), 6.65 (1H, s), 7.36-7.41 
(1H, m), 7.41-7.53 (5H, m), 7.56 (1H, dt, J = 7.7, 1.7 Hz), 7.58-7.61 (1H, 

25 m), 7.75 (1H, br s). 

8, 9-i?k FD-6-* h+^-8, 8-5?/?;W-7x^70[2. 3-h]<7 + 7 U > 
3, 4, 8, 9-5 1 h 7 1 FP-6-y. h + v-8, 8-5?*^JM-7 x^7P [2, 3-h] < V + 
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/U^ifflfctt (516 mg, 1.50 mmol) &7j< (5 mL) 1 M Tk^fti^ h U <7 

«:7j<T^ MJEWLfco SSSf*bHnt7^U> (3 mL) fc*#U 10* A 

7v^A/wi (m ^7j<p° B ) (o.io g) £jq*., ^mmm^r. iso t:t 2.5 s# 

JR* 63*) 

Hft/& 166-167 IC, 

'H NMR (CDCI3) (5 1.39 (6H, s), 2.49 (2H, s), 4.04 (3H, s), 7.08 (1H, s), 

7. 37-7.50 (5H, m), 7.54 (1H, d, J = 5. 6 Hz), 8.38 (1H, d, J = 5. 6 Hz) 0 
HMM 2 5 

8, 9-^t KD-6-^ h^v-3, 8, 8- h ^fjH-7x-J|/7n[2, 3-hH / U 
> 

3, 4, 8, 9-5? fc K n-6-* h*v-3, 8, 8- h U ^JH-7xZ^7D [2, 3-h] -f V* 
y>J> (0.81 g, 2.5 mmol) £ 10% Ay (0.94 g) CDf*tKnt7 

(10 mL) <DM&W* 200 "CT 19 B#ITO#Lfco Sl««*M*T?(«PL 

fcft, 2 m mk^tmm^j^Mxrzo *isssx^actbfct, smtk 

-f- (^it>/S^X^ 5:1 ©«2:1) TrMMUT, 

S^^aW>->?i^x-tMDSMI, Saft^* (0.28 g, JRsjK 
35%) £f#fc 0 

141-142 "c 0 

'HNMR (CDC1 3 ) 61.37 (6H, s), 2.43 (2H, s), 2.66 (3H, s), 4.02 (3H, s), 6.99 
(1H, s), 7.39-7.43 (6H, m). 
^Mffl 2 6 

8, 9-5^t FD-6-* h+5— 8, 8-5 J ^7 c JH-7x^7P[2, 3-h] y* / U >-3- 
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3, 4, 8, 9-f h 7 1 F h^->-8, 8-y^^-l-7i^JV7 n [2, 3-h] -f V * 

/ U y-Z-tS^y^. ^fJPXXfJP (1.43 g. 3. 91 mrnol) 0^-l/V> (10mL)!R 
ffijftfc 10% nyzs^k/mM (50% (0.30 g) fcittl*., ^fit^H^T 7 B# 

Vfco mmzi?X.^)V3:-9-)V&t!a%.s B&%Z%LLT&m4k&® (903 mg, 
64%) 

M 225-227 "Co 

'HNMR (CDClj) (51.39 (6H, s), 2.45 (2H, s), 4.01 (3H, s), 4.06 (3H, s), 7.23 
10 (1H, s), 7.38-7.49 (5H, m), 8.50 (1H, s). 

mmm 2 1 

8,9-v^t: FD-6-^ h^^-8,8-^^^;Wl-7x^;i/7D[2,3-h]< 7*7 U >-3- 

8, 9-5? t F n-6-* h^>-8, 8-^^?JH-7i^V7 P [2, 3-h] -f V*/ <J >-3- 
15 *Jl/^>^ ^fJVX^f^ (922 mg, 2.54 mrnol) <D*?;-)V (5 mL) 

2 M *BMfr^by#A*»tt (5.0 mL, 10 mrnol) &jJH%, 15 RfRO/ 80 *C 

T 5 ftW\MWLtz 0 KmM&%tlZ. 1 M (10.0 mL, 10.0 mmol) £2jP;t, *Ff fcfcS 

urcm$k%zM. 7k&£tfi?jL^)V3L~^)i>T*^mLTitm{k'£i ! V>) (860 m g , jr* 

97%) 

20 M 256-258 *C 

l H NMR (CDCg 5 1.41 (6H, s), 2.51 (2H, s), 4.08 (3H, s), 7.27 (1H, s), 
7. 38-7. 57 (5H, m), 8.53 (1H, s). 



8, 9-vfc HP-6-^ h^-8, 8-y7fJH-7x^7n[2, 3-h] -f U >-3- 
25 J&^^tfS K 

8 , 9- z? t H P -6- ;* b * ->-8, 8- ;< 1 - 7 x 7 P [2 , 3-h] -f V * 7 U >- 3- 
(1.06 g, 3.03 mmol) 1-fc h*P*^-lH-^>V> U • 

r^-^At (554 mg, 3.64 mmol) 0 N,N-y^^l/*MTa H (5 mL) 



;J609 2 8 
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mg, 3.94 mmol) 16 mmmWVtz. K!foM£mZ7k#&tfmilfc 

(725 mg, JR3JS 6720 
232-238 t: o 

'HNMR (CDC1 3 ) 51.40 (6H, s), 2.49 (2H, s), 4.06 (3H, s), 5.56 (1H, br s), 
7.23 (1H, s), 7.38-7. 55 (5H, m), 8.00 (1H, br s), 8.51 (1H, s). 

imm 2 9 

8,9-yhKD-6-^ h^y-N ) N > 8 > 8-fh7^5 1 JH-7xrjI/7D[U-h]'fy + 
J U >-3-#;i/4^+r^ H 

8, 9-yt HP -6-^ h4^>-8, 8-y^^hl-7iZJl/7D[2, 3-hH y* y >J >-3- 
#;i/$># (l.06g, 3. 03 mmol) l-fc FP*v-lH-^>y h U 7y-;i/- 

Tkfrlt/ (5ll mg, 3.34 mmol) <D N,N-y^fWA75 F (5 mL) MMWz 2 M 
^W$>/rh7tHD7 7>M 0.8 mL, 3. 6 mmol) l- 
X^;i/-3-(3-vp<^;i/T5y7'Ptf;W ts)V^M 5 h'Jftttjft (756 mg, 3.94 mmol) 

^ 1:1 ®& 1:3) fcftU SHRx^P-^X^x— rJ^SftSftSii-T* 

(915 mg, JR$S 80%) 
M£ 204-208 "Co 

'HNMR (CDC1 3 ) <51-39 (6H, s), 2.48 (2H, s), 3.13 (3H, s), 3.17 (3H, s), 4.05 
(3H, s), 7.13 (1H, s), 7.35-7. 50 (5H, m), 7.98 (1H, s). 

mmm 3 0 

8,9-vk HD-ey h + y-8,8-y^5 1 jH-7i-jH-(4-t:iJy-;| / )7D 

C2, 3-hHy*y u >-3-#;m^+t5 k 
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8, 9-yk HP -6-* h^>-8, 8-^^fJH-7i^7 P [2, 3-hH V*rJ U >-3- 
t})V^ym (364 mg, 1.04 mmol) \tm&-*-)V (1 mL) £*$o< DiPA, 15 ft 

S$h;H> (lmL) tffliaibfc. Z.<DMMtR& 4-7^/t:Uv> (147 mg, 1.56 
5 mmol) &&TSfikWt*Ml-h D^A (524 mg, 6. 24 mmol) 0Th7tFD77> (5 
mL) fe«k«* (5 mL) MM^PX., ^fiT 2 l$Wft#l/&. 5LJ&m&®fc&& 

Jpx., ^PP^;i/AT3mtttt}L-fc 0 -&^*fc«li^7K^ct^fnii{b^hU^ 

a7xmt», went? h u #a±ts* 3$, «jE««&bfc. assttattt^ 

'J»*7A^DTh^77^" K^1t>/IMX^;P 2:1) fc$U ^7PP 
10 ^^A-^X^X-x^SSilgSbTS^t:^ (108 ig, W 24%) 

'H NMR (CDC 1 3 ) 5 1.41 (6H, s), 2.49 (2H, s), 4.08 (3H, s), 7.28 (1H, s), 
7.41-7.59 (5H, m), 7.71 (2H, d, J = 6. 2 Hz), 8.53 (2H, d, J = 6.2 Hz), 8.59 
(1H, s), 10.28 (1H, br s). 

mmm s 1 

15 8,9-S?k FD-6-* b^y-8 ( 8-^WH-7xz;i/7D[2,3-h]^7=t : y U >-3- 

3, 4, 8, 9-fh7t F D-6-j* h * >"-8, 8-^^^-1-7x^7 P [2, 3-h] -iV^r 
yV>-Z-*?/—)V (351 mg, 1.04 mmol) 0T*kKnt7^I/> (3 mL) M 
1085 /t^^^A/ift* (50% ^Tfcfir) (70 mg) ^riJPA, ^StUB^T 180 "C 
20 T 2.5 RrlBHi^bfc. Efcffl^ttfcllfcxfW&iin*., Mm&ZM. zm*M)£ 
ML-fc. »y'J^W7A7a?h^77-<- (^*U->/»»x^;w ' 
3:1, 1:1 (DW. 1:3) KlftU I^X^-^+^^^eiifftftS^Tftjifl;^* 
(133 mg, JR* 38%) 

'H NMR (CDClj) (5 1.38 (6H, s), 2.46 (2H, s), 3.30-3.45 (1H, br), 4.03 (3H, s), 
25 4.86 (2H, br s), 7.06 (1H, s), 7.37-7.51 (5H, m), 7.52 (1H, s). 

8,9-^fc KP-6-J* r^v-8, 8-^7^ f Jhl-7 xn^7 n [2, 3-h] ^ V + 7 U >-3- 
%)V-#>nt *9-)VX.7,t)1 (1.82 g, 5.01 mmol) Ofh7hFD77> (30 mL) 
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Mrnmz -10 "CC 10% y k H D IfX (2-^ h +yx h ^y) 7;i/5 >|t h U ^7 A 
/h)VX>mm (2.9 mU lOmmol) S»Tb, ffiT 20 frTO^Lfc. 
tlfc^^y-;!/ (5 mL) 2 M KWtfcl- V U ^AtK^ (15 mL) Hi 

mi^^j (1.41 g, W 84%) £#fc 0 
I*«I3 2 

N-I^;WN-[(8, 9-yhFn-6-^h+y-8, 8-^*^-1-7 XXJP7D [2, 3-hH 

y * y u >-3--r ;w ^ 5P;w >y ^ > 

10 8,9-^t Kn-6-y h+y-8,8-y^Jhl-7x-jl,7D[U-h]'f y* y U >-3- 
(336 mg, LOO mmol) U 7x^*77^ > (263 mg, 1.00 

■ol) ©Tirh-hU;i/ (2mL) Sfflfc. ^XW5> (0.21 mL, 2.0 mmol) 
£«fctflBtftrt:#* (0.15 mL, 1.6 mmol) ZtoX. 1.5 ^WinS»»flELfc. EjSig 

mw^mm&£zfvx?)V3L-T)v*toz,*m*&m**mm* 10% 

(a^>/i^x^;1/ 3:0 fc«u ff»x^;p-A^>^&»ft-fc$-a- T gjg 

(154 mg, Um 39%) £f#fco 
'HNMR (CDCI 3 ) <51.11 (6H, t, J = 7.1 Hz), 1.37 (6H, s), 2.44 (2H, s), 2.67 
20 (4H, q, J = 7.1 Hz), 3.89 (2H, s), 4.02 (3H, s), 7.08 (1H, s), 7. 37-7. 48 (5H, 
m), 7.73 (1H, s)o 
ftfttt 3 3 

3-(^DD^?;P)-8, 9-y't HP-6-y h^y-8,8-y^;H-7i-jk7n 

[2,3-h]^y^y u>»a[ 

25 8,9-^t FP-6-y N^y-8, 8-^^f;w-7i^7 d [2, 3-h] y*y ij>- 3 - 
(2.47 g, 7.36 mmol) CD l,2-^ODI^> (25 mL) fcftfcjfifc^ 
*x;W (5.4mL, 74 mmol) ft«fTU Sit 2 NHBHtHsLfc. SiSfl^«««E 
Mb, @l*^yX?jH-fJH!»lTIIIft^ (2.84* JR$ 99%) 
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'HNMR (CDC 1 3 ) (51.41 (6H, s), 2.49 (2H, s), 4.14 (3H, s), 5.43 (2H, s), 7.31 
(1H, s), 7.49-7.72 (5H, m), 8.10 (1H, s). 

nmm 3 4 

5 2-[(U-yt Fn-6-* h^y-8,8-y^5 1 ;H-7i-Jl/7n[u-h]^y+ j U 

>-3-< M *5p;i/j-ih-< y-f > H-;i/-i, 3 (2H)-v^-> 

3- ( ^ □ d * 5P -8, 9- i? h H P -6- * h * -> -8, 8- S> 5P ;i/-l - 7 x ~ )V V a 
[2, 3-h]-f y^y U >iM.WZiM. (2. 60 6. 66 mmol) ^O^t- h ^y^I/TO^ 
( 2} 5 mg> 0.667 mmol) © NJ-y^^^MT^ H (25 mL) mWzBm 
10 #U£A (1.39g, 10.1 mmol) &£tf7?)M * F# ij 7 A (90%) (2. 06 g, 10.0 
mmol) ilT 24l$MjI#l,fc. S^^^TK^iP^, »ii^T2 

MtBLfco ^fcitfe wan 2 ®$tfr, mjtmmLfzo mtt^mt^jv- 

yl^JPX-rJW^^ifk^tTiil^i (2.38 g, W 77%) 
•HNMR (CDC 1 3 ) <51.35 (6H, s), 2.43 (2H, s), 3.96 (3H, s), 5.18 (2H, s), 6.97 
15 (1H, s), 7.32 (1H, s), 7.35-7.48 (5H, m), 7.71-7.82 (2H, m), 7. 88-7.97 (2H, 
m)„ 

MMM 3 5 

8, 9-5? fc: FD-6-y h+v-8, 8-^?Jhl-7x-Jl/7 O [2, 3-hM y*/ >J >-3- 

20 2-[(8,9-^k HD-6-^ h + y-8,8-^5 1 ;H-7x-;k7n[2 1 3-h]^y + /U 
>-3-^;W^;i/]-lH-'Y y-f>K-;P-l,3(2H)->?^> (2.15 g, 4.63 mmol) © 
X*/-Jl, (25 mL) MnmztF7i?>-7kmy>} (0.52 mL, 11 mmol) *jd*., 

2.5 ^wp^M^tfeo s^^fc 1 \k7mitj-hw^*.mm. (25 mu ^un 

25 ^^S:«x^;i/-^it>^6)M^t:^-frTSM{t;^tf (1.33 g. jr 

m 86%) £f#fc 0 

'HNMR (CDClj) (51.37 (6H, s), 2.44 (2H, s), 4.03 (3H, s), 4.08 (2H, s), 7.06 
(1H, s), 7.35-7.49 (5H, m), 7.53 (1H, s). 
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mmm 3 6 

8, 9- v k H D-6-* h * 5>-N, N, 8, 8-rh7^ 3^-1- 7 [2, 3-h] < V * 

8, 9-yh H h*5-8, 8-y^fJhl-7xZJl/7 P [2, 3-hH y + y >J >-3- 

5 y^>7i=> (400 mg, 1.20 imol) (1.5 mL) jgfcfc 37* *M7iPfh 

H7jc^ (0.20 mL, 2.7 mmol) £?ifTU 100 "CT 2 Ptffl^bTCo 

io ^m^it^xmm^m a 76 mg, w « 

'HNMR (CDCl 3 ) (5 1.37 (6H, s), 2.37 (6H, s), 2.44 (2H, s), 3.75 (2H, s), 4.02 
(3H, s), 7.06 (1H, s), 7.35-7.47 (5H, m), 7.64 (1H, s)„ 
3 7 

l-[4-(7t^V75;)7ir;W- 8,9-vt h*5--8, 8-y^^7D 

3- (2, 3-5? t H P -7-^ h 5-2, 2- 5? * 5^-5-^ >^77-JW-2-[(hU7x- 
;^X*^nU^»75/]-2-y°P^>m ^fJUXTil/ (2.40g, 4. 46 mmol) 
*«fc'tX 4-(Tt^;i/T$y)^>X7;^t F (1.09 g, 6.68 mmol) ©xhn^> 
*?> (40 mL) *M£g£#BET 170 tT? 23 ftffijgtWLtt. KiSg^*«JEE 

20 iiu is&ftix^w:ii, 2M^T2@tttt}Lfeo ^-&fc7KS^5?-r 
yy°phf^x—x;n?^ I7>tz7*"e^v znuxjiA-z? ;-)vm 

«^FU7a±t|^ MffiMbfco ^SW^x^;i/-v<yy°Ptf 

)lX-T)l*tiQZTffiB 3 fcZ#Tmmfc&'®) (291 mg, ft* 16*) 
25 'HNMR (DMS0-d 6 ) <51.31 (6H, s), 2.10 (3H, s), 2.52 (2H, s), 3. 88 (3H, s), 3.96 
(3H, s), 7.33 (2H, d, J = 8.4 Hz), 7.68 (1H, s), 7.72 (2H, d, J = 8.4 Hz), 
8.51 (1H, s), 10.31 (1H, s) 0 

mmm 3 8 
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1- (3-yDt7x-;W-8, F P-6-/ h^-8, B-i?*7)by U [2, 3-hH V 
4V'J >-3-# / Wl/XXr^ 

2- 7 v H-3- [4- (3-^U^> -2, 3-yhHo-7-^h^ v-2, 2-v ^ 
-5-^>y7^Zi;H-2-7°D^>^ ^JUXrJl/ (878 mg, 1.81 mmol) 0) hJl/ 

5 x> (18 mL) W(ClEU>i?hUX?;i/ (0.34 mL, 2.0 mmol) SifiT 3 

mm, 5ot:ir 30^Jt#bfc„t#e)nfc?g^#i^MU>mhUx^;i/ (o.iomL, 

0.58 mmol) £Jn*_, 50 <CT 1.5 mmMWLtCo EJKfi£«£«£E»l6U i7U 
O^A-^X^I/X-t-^^II^^LTS^^ (614 mg, W 77*) 

fee 

10 'OMR (CDC1 3 ) 6 1.42 (6H, br s), 2.50 (2H, s), 4.01 (3H, s), 4.06 (3H, s), 
7.23 (1H, s), 7.25-7. 37 (2H, m), 7. 58-7.64 (2H, m), 8.50 (1H, s). 

mmm 3 9 

l-(3-75;7i^)-8, 9-yh Fn-6-/ h + ^-8, 8-y/^7 □ [2, 3-hW V 

15 l-(3-7*Dt7x-JW-8 l 9-yhFU-6-^ h + y-8,8-y^^7D[2,3-h]^ V 
^7 U >-3-^j;i/#>M y^;l/X7;x;P (664 mg, 1.50 mmol), 
5> (327 mg, 1.80 mmol), h U X (5M>5>U x>7-fe: h »x/t^>?>7£ (14mg, 
0.015 mmol), 2, 2' -IfX (v7xx;i/7jxy;7^ 7)-l, 1" (28 mg, 0.045 
mmol) ^ct^hU^A tert-y K (202 mg, 2. 10 mmol) O h;i/X> (3mL) 

20 mmwiz^mmmnrf so t:t 3 mr%m&vrz, R^M^mz^^Mx, mm 

»rb7kFn77> (15 mL) fcj£#U 2M« (1 mL) £jjp*_, Sit 10 

^ExTzfar^fn, Smx^;i/T2HI»Hibfeo fr:bl±fc»®£7KT&$K 
HIL,#6>nfc^$^x^;i/X-x^T»bT«{b^ (180 mg, « 32*) 
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'H NMR (CDClj) 6 1.40 (3H, s), 1.43 (3H, s), 2.54 (1H, d, J = 16.3 Hz), 2.70 

(1H, d, J = 16.3 Hz), 3.75 (2H, br s), 4. 00 (3H, s), 4.06 (3H, s), 6.71-6.81 
(3H, m), 7.15-7.26 (2H, m), 8.48 (1H, s)„ 

5 . l-(4'-75 y [1, 1' -If 7x-;W-3--f JW-8, Kn-6-* S/-8, 8-5* 

)v?u[2, 3-h] v * / u y-z-ii )V$ >m * ^ ji/xt, 

+ 7U>-3-*;i//H>^ /^JUXfJV (443 mg, 1.00 mmolh 4' -(4, 4, 5, 5-x b 
7/^;i/-l,3,2-v^tI-^P^>-2-f^)T-U y (263 mg, 1.20 mmol), 
10 j-hW& (159 mg, 1.50 mmol) M^Th7+X(b'J7i-MX7^ »/1 
^^•7^(0) (24mg, 0.021 mmol) © U-y^h^yI^> (4mL) ^3J;^>J< (1.5 
mL) ©Ht^tllBIT 80 "CT 14 B#IWj»#b&. RfoM&mzfc&MZ-, 

15 '& l:2Ti£tHK «JE*ifi&Lfc. iS&^DP*M-ff|XfM^^iLT 
%mik£!®} (317 mg, « 70« £#fc 0 

'H NMR (CDCI3) 51.36 (3H, s), 1.39 (3H, s), 2.53 (2H, s), 3.74 (2H, br s), 
4.01 (3H, s), 4.06 (3H, s), 6.75 (2H, d, J = 8.8 Hz), 7.23 (1H, s), 7.32 (1H, 
dt, J = 7.3, 3.0 Hz), 7.42-7.51 (3H, m), 7.58 (1H, t, J = 3.0 Hz), 7.63 (1H, 
20 dt, J = 7.9, 3.0 Hz), 8.51 (1H, s)„ 

mmm4 1 

l-[4'-(7-fe^7^y)[l,r-t:7x-;]/]-3-^;W-8,9-^t Hn-6-^ b3-> 
-8, 8-y*?-)l7 D [2, 3-hM V U >-d-%)l$>ffi: >^H7fil' 
l-(4'-75 7 [1, r-b^i^W^ JW-8, Fo-6-* h^>-8, 8-yXf 
25 ;i^7D[2,3-h]-ry^y U>-3-^j;i/^>m ^fiUXfJl^ (200 mg, 0.440 mmol) 
0fh7tFD77> (1 mL) &J;U^PU*;i/A (3 mL) i§»7jc^±T b U X 
5^1/75 > (80 mL, 0.57 mmol) &&.T$7^)V2 F (38 mL, 0. 53 mmol) £ 
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»X^;i/-> ? X5 : -;i/X-x;i/^e)^^$ii-TSIi^ , #I (191 mg, W 87%) 

5 'HNMR (CDClj) (51.35 (3H, s), 1.40 (3H, s), 2.08 (3H, s), 2.45 (1H, d, J = 
16.3 Hz), 2.58 (1H, d, J = 16.3 Hz), 4.00 (3H, s), 4.07 (3H, s), 7.24-7.63 
(9H, m), 8.36 (1H, br s), 8.54 (1H, s). 
nMM4 2 

l-(3-^Dt7i^)-8, 9-S?fc Fn-6-^. h*~>-8, %-5?*?)V 7 D [2, 3-hH V 

io +;u>-3-^^/-^ 

l-(3-7*D ; E7x-;i')-8 ) 9-^t Fn-6-;* h + v-8, 8-i?^f;V7P [2, 3-hK V 
3VJ>-3-#;l/^>$ /^HXf^ (1.11 2.51 romol) Ofh7tHn7 
(15 mL) StiS&fc -5 "CT 70% ^hFDtfX(2-^ h^yIh^»7J^> 
Mi-h ] )yi±/h)VX->mW. (1.5 mL, 5.3 mmol) SifTF, RiTC 15 
15 fro RfeM&fote*?;—)]/ (2.5 mL) 2 M TMMfc?- h U »7A7K^$t (7.5 

7 7>f — (A^if>/SiX^JP 2:1, 1:1 1:2) IC#U St^X^-vX 
^;VX— r^3&>5*SSft$-&T^Sft^ (688 mg, JR^ 66%) 
20 'HNMR (CDClj) 61.41 (3H, s), 1.42 (3H, s), 2.51 (2H, s), 3.25 (1H, t, J - 
5.3 Hz), 4.04 (3H, s), 4.86 (2H, d, J = 5.3 Hz), 7.07 (1H, s), 7.33-7.40 (2H, 
m), 7.54-7.65 (3H, m). 
»J4 3 

1- (3-7 n€7x - )V) -3- ?)V) -8, 9-^ t H P-6-;* b*->-8, 
25 JW-7irjl/7D[U-h]^y^7 U 

l-(3-7*n : E7x^)-8 ) 9-^hHD-6-^ b^-8, 8-^;*3^l/7 P [2, 3-hH 7 
=lr/U>-3-^^y— ;p (4.74g, 11.4 mmol) CD 1,2-77 0DI7> (35 mL) 51 
«C7X^±T^{b^^x;i, (4.2 mL, 58 mmol) £?HT, 50 $MB«#l/ 
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6ttSft:$1i:T*Hft^« (5. 27 g, JR$ 99*) 

'HNMR (CDCl 3 ) (51.42 (3H, s), 1.50 (3H, s), 2.44 (1H, d, J = 16. 5 Hz), 2.63 

(1H, d, J = 16. 5 Hz) , 4.16 (3H, s), 5.42 (2H, s), 7.33 (1H, s), 7.45-7.67 (3H, 
5 m), 7.76-7.84 (1H, n), 8.14 (1H, s). 

mmm 4 4 

2-[ [1- (3-7 n * 7 x-;W-8, 9-yt H D-6-* h **>-8, 8-$?*3\>P:7 D [2, 3-h] 

-fv+yj >-3--r;i/i ^^;w-ih-< v-r > 3(2©-^> 

1- (3-7 □ ^ 7 x ~ ;i/) -3- (7 D U ;* 7)V) -8, 9- v t H 0-6- ;* h * v-8, 8-v^ ^ 
10 JH-7i-JP7D[2,3-h]^V+;'J>SiI (5.02 10.7 mmol) fccktfJUfc 
xh^7*5 1 ;i/r> c er:^A (345 mg, 1.07 mmol) O. N,N-^fWA7$K 
(40 mL) U#A (2.22 g, 16.1 mmol) £<fctf !7^;K 5 F#U>7A 

(90%) (3.31 g, 16.1 mmol) £Jn*., SSt 14 l#|HH!l#L&. 

i?77j~ (s\3rD->/BM^)V 3:1 2:1) fc&U 7th>-yX5 : JH 

SHiteS LT^Sft^ (4.27 g, » 73X) £#7c 0 
'HNMR (CDC1 3 ) 61.39 (6H, br s), 2.48 (2H, s), 3.97 (3H, s), 5.17 (2H, s), 
20 6.98 (1H, s), 7.28-7.44 (3H, m), 7. 55-7.63 (2H, ■), 7.72-7.82 (2H, m), 
7.88-7.98 (2H, m). 
' ^JSM 4 5 

1 - (3- 7 n ^ 7 x - ;w -8, 9- v= b F □ -6- y b * v-8, 8- v y ep;v 7 O [2 , 3-h] -f V 
+ / U >-3-y^>75> 
25 2-[[l-(3-7nt7i-JW-8J-yhFD-6-^ h*<>-8, 8-5?* 7 □ [2, 3-h] 
-fV + y U>-3--f;W>^;W-lH-l > y-r>H-;i/-l,3(2H)-> ? ^-> (4. 69 g. 8.63 
mmol) ©x^y-;P (50 mL) ISIfch 5?>— (0. 97 mL, 20 mmol) § 
iP&, 2B#F^n^M»ftt7c 0 ^Sig^fC !M7jC^b^hU'7A7j<M (20 mL) £ 
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WteXJf-M** J-)\t 10:1) KttU »ltXf;p- A+t>* SIBfiftStT* 
Hfc^ (2.70 g, JR* 76%) Sfcfc. 
5 'OMR (CDC 1 3 ) 61.41 (6H, br s), 2.49 (2H, s). 4.03 (3H, s), 4.08 (2H, s), 
7.06 (1H, s), 7.28-7.39 (2H, m), 7.55 (1H, s), 7.56-7.63 (2H, m) 0 

$mm 4 6 

[[l-(3-^P ; E7xz;W -8, 9-5? b H P-6- P< h * 2^-8, 8- V ^Wa[2, 3-h] 4 

10 l-(S-^n*7x^W-8,9-5?k FP-6-* h^y-8,8-y^^V7D[2,3-li]l'V 
,j > _ 3 _^^>75> (2.28 g, 5.52 nmol) ©HflfcX^ (10 dL) 
X^iMert-T^ (1.33 g, 6.09 mmol) 0»ftXf;i/ (2 mL) »«0 

15 mmikftW (2.74 g, iR* 97%) £f#fc„ 

'HNMR (CDClg) (51.41 (6H, br s), 1.47 (9H, s), 2.49 (2H, s), 4.03 (3H, s), 
4.53 (2H, d, J = 5. 4 Hz), 5. 30-5.50 (1H, br), 7.06 (1H, s), 7.32-7.40 OH, 
m), 7. 52-7. 65 (3H, m). 

20 [[l-(3-7$y7xXJl/)-8,9-yt FP-6-* ->-8, 8-5>*^7 D [2, 3-h] < 
[[l-(3-7*D : e7ix;W-8 1 9-yk F P-6-* F^-8, 8-^3^7 P [2, 3-h] -f 

y* 7 u >-3--r ;w*3MW#;w\*5 ym 1, i-^^x^vxtwv (2.60 g, 

5.06 mmol), A>^7x/M^> (1.10 g, 6.07 mmol), h'JX(yX>yUT 
25 >7irh»X/\°^77£ (116 mg, 0.127 mmol), 2,2'-lfX(^7xXM7,7'f 
7)-l,r-lf^-7^;V (237 mg, 0.381 mmol) feck^hU7A tert-7'F+v'F 
(681 mg, 7.09 mmol) ©HKO (10 mL) SHittSSE^BB^CT 80 "CT 14 
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mm*7-h7hPuyz7> (50mL) \zmmU »T lM£t (lOmD fcia*., 
5 ^S^riLSfevU^^I/^J^A^ D7 (^l^/S^X^l/ 3:1 

i:D \z®u mtx?)v-^*v>ftzm&fci£i£T&mfcG!b a. 28 g , 

W 56X) £f§fc. 

'HNMR (CDC 1 3 ) 51.34 (3H, br s), 1,40 (3H, br s), 1.47 (9H, s), 2.52 (1H, d, 
J = 16.3 Hz), 2.66 (1H, d, J = 16.3 Hz), 3.76 (2H, br s), 4.02 (3H, s), 4.52 
10 (2H, d, J - 6.0 Hz), 5.35-5. 53 (1H, br), 6.70-6.81 (3H, m), 7.04 (1H, s), 
7.18-7.28 (1H, m), 7.51 (1H, s). 
Mt&ffl 4 8 

[[4-[[[3-[3-[[[(U-^^^X^M*M-;p]75y]^5:; W - 8 j.^ t ^ 
n-6-p< h^v-8, z-v*?)\,y a [2, 3-hH y >J >-w m 7x -jW 75 /] 

[[l-(3-75;7x-jW-8, 9-ykKP-6-^ h*~>-8, 8-^^^7D [2, 3-hH 

v+/u>-3-r;w^^;w*;PA-5>K u-^^jh^hxt^ (loo g, 

2.22 mmol), 4-[(yXh+^^7^jl/)/^WMfi (666 rag, 2.45 mmol) 
*5cfctX 1-t FP4->-lH-^>y h'J7^-;i/-*» (375 mg, 2.45 mmol) O) 
20 NJ-y^f^A/^ H (lOmDmmiZ l-X^;i/-3-(3-^^;P7$ /* 7°D tf 
;W*M^$Ftil (554 mg, 2. 89 mmol) &=fc^> U X3M1/75 > (0. 35 mU 
2. 5 mmol) §Jn*, ilT 24 P#«#Lfc 0 R^S^tc*cfe«fcCJC<afnK»*# 
^-hU^ATKM^JlPx., «X^;PT2|Hlttffibfeo lirfriifcWiiJf £ 7 ]cT2|II 

25 >/Itg£x^ 1:1 fc#u ^.mt^m (1.49 g, « 95X) £ 

'HNMR (CDCI3) 51.24 (6H, t, J = 7.0Hz), 1.39 (3H, br s), 1.40 (3H, br s), 
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1.42 (9H, s), 2.56 (1H, d, J = 16.3 Hz), 2.65 (1H, d, J = 16.3Hz), 2.20 (2H, 
d, J = 22.0Hz), 3.93-4.10 (4H, m), 4.03 (3H, s), 4.50 (2H, d, J = 6.0Hz), 
5.38-5.51 (1H, m), 7.05 (1H, s), 7.16 (1H, d, J = 7. 8 Hz), 7.35-7.50 (3H, m), 
7.53 (1H, s), 7.62 (1H, t. J = 1.6 Hz), 7.80-7.92 (3H, m), 8.25 (1H, br s). 
5 mMM4 9 

[[4-[[[3-[3-(7>;^^)-8,9-y*t HO-6-* h * 5,-8. 8-5>* 7)V7 □ 

[U"fc]-fy*yy>-H;w7i^]75;]*^zjH7i^]^^]* 

[[4-[[[3-[3-[[[(l, l-i?*7)lX b*zs) *)V$-)V] 75 A 9-yk H 

10 D-6-* 1**5,-8, %-i?*?)\,y U [2, 3-h] -f y */ ij >-j-^ ;H 7i-;W75/] 
*M^]7x-)W/^]*x*>i yl^HXr^ (1.05 g. 1.49 
©X^/-;p (5 mL) cfecktfSWx^ (20 ml) mmz 4 M £fc*aVH»X^ 

mm d.i mL) sap*, 3 mmmmmmLrco mznrzm&mz 4*ms*m/ 

imx^MB« (0.4 mL) mux.. £6fC 4 P#F^P^«tfeo £ttfl*tt«tt 

10:1) fcttU l»X^-^+-!J->^6ttl 
ffc£i*T^j§fc£#| (718 mg, 1R$ 80*) £f#f Co 
20 'HNMR (CDC1 3 ) 51.25 (6H, s), 1.39 (3H, s), 1.41 (3H, s), 2.62 (2H, s), 3.21 
(2H, d, J = 22. 0 Hz), 3.94-4.10 (4H, m), 4.03 (3H, s), 4.07 (2H, s), 7.05 (1H, 
s), 7.14-7.21 (1H, a), 7.37-7.51 (3H, m), 7.53 (1H, s), 7.65 (1H, t, J = 1.9 
Hz), 7.79-7.91 (3H, a), 8.10 (1H, br s). 
*JlW 5 0 

25 4' - (7*3^7 3 / ) -5- (3. 4, 8, 9-rh7h HD-M 5-3, 

^ 7 p [2, 3-h] -f y * y u >- w ; V) [l , l • - t? 7 x x;W -2-* ;n* * ^ 
x7>t-;p 
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C2.3-h]<y*yU>-l->f;W5SfJl#K ^JUXjJP 082 nig, 0.350 mmolK 
4' - (4, 4, 5, 5-fh7^ 3^-1, 3, p 7 >-2— f ;i/)7iz hjn U H 

(183 nig, 0.701 mmol), v^OPtfX(h U 7x~J^X7^ »/^v>7£(II) 
(25 mg, 0.036 mmol) £«fcimgtfl*>£A (228 mg, 0.700 mmol) (Z) N,N-S^5P 
5 H (1 mL) «^£^#B^T 80 2 B#OT#Lfc<, Kl£g 

^7^- (A^U->/iSi^i, 2:1 1:1) ^y-;hylfjl, 
10 X-fMSSiibTSiM (113 mg, JR^ SIX) 

'HNMR (DMS0-d 6 ) (5 1.14 (6H, s), 1.22 (6H, s), 2.06 (3H, s), 2.31 (2H, s), 
2-64 (2H, s), 3.64 (3H, s), 3.81 (3H, s), 6.83 (1H, s), 7.23 (2H, d, J = 8. 4 
Hz), 7.31 (1H, s), 7.43 (1H, d, J = 7.7 Hz), 7.62 (2H, d, J = 8.4 Hz), 7.79 
(1H, d, J = 7.7 Hz), 10.03 (1H, br s) 0 

15 mmm 5 1 

4' - (7±^)17 5 J ) -5- (3, 4, 8, <Kf h y k H P-6-* h * v-3, 3, 8, 

^7P[2,3-h]^rv^y 'J>-i->fjW[i,r-t'7x-)W-2-*M>i 

4'-(7-fe^T$y)-5-(3,4,8,9-^h^hFP-6-^ h+y-3,3,8,8-fh7^ 

^7D[2,H]^y^;ij>- K ; W[lil ^ k > 7x - ;W . 2 . M ^ >i 

20 17x11/ (1. 12 g, 2. 13 mmol) <D (10 mL) WMmz 5 M 7jc^^h 

U*A*£FiE (0.86 mL, 4.3 mmol) 65 <CT 1 2.5 mmp 

MMfaLrc. nznrzn&mz smmki-bvv&ymm (o.22mL, l.immou 

*iU^ 1.5 l$|iajn&£«gL& 0 SiS^^#fH»T, 1 M mm (5.4 mL) £Jn 
^ tirftLtcftiMt&Zm, ^7KT»LtMft^tf (884 mg, jR$s 81%) £f# 
25 feo 

'HNMR (DMS0-d 6 ) 51.14 (6H, s), 1.22 (6H, s), 2.05 (3H, s), 2.32 (2H, s), 
2.63 (2H, s), 3.80 (3H, s), 6.81 (1H, s), 7.24 (2H, d, J = 8.3Hz), 7.25 (1H, 
d, J = 1.6 Hz), 7.39 (1H, dd, J = 8. 0, 1.6 Hz), 7.59 (2H, d, J = 8.3 Hz), 
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7.76 (1H, d, J = 8.0 Hz), 10.00 (1H, s), 12.70-13.00 (1H, br) 8 

mnm 5 2 

4' -(r-frf-JVr 5 7 )-5-(3, 4, 8, 9-xh7t H D-6-* b=^>-3, 3, 8, 8-7- h 5 7 

5^;i/7D [2, 3-h]-r 7+7 u >-w;w [i, i'-H7xx;i/j-2-#;i^ij-5 h 

4'-(7t5 1 ;V75y)-5-(3, 4, 8, 9-fh7k F D-6-* b^>-3, 3, 8, 8-fF7^ 
fjl/7D[2, 3-h] -fy + ;'J>-KJW[U'-t*7x - -2-* >m (692 
mg, 1.35 mmol), 1-fc Fn^>-1H-^>7HJ 77-)W 7>^X<7Ai& (216mg, 
1.42 mmol) l-X5P;i/-3-(3->^;i/7^ 7 7°n tfJl/)*;^v< ^ Hil 

(285 mg, 1.49 mmol) § N,N-^^MA75F (2 mL) KigMSU CIO 

LmMit^ (496 mg, 725*0 £#fc. 

'HNMR (DMS0-d 6 ) 6 1.13 (6H, s), 1.23 (6H, s), 2.05 (3H, s), 2.36 (2H, s), 
2.63 (2H, s), 3.81 (3H, s), 6.82 (1H, s), 7.26 (1H, d, J = 1.6 Hz), 7.33 (2H, 
d, J = 8.6 Hz), 7.33-7.37 (1H, m), 7.34 (1H, dd, J = 8. 0, 1.6 Hz), 7.46 (1H, 
d, J = 8.0 Hz), 7.59 (2H, d, J = 8. 6 Hz), 7.63 (1H, br s), 10.01 (1H, s), 
MMM 5 3 

4' -(7ir^)l/75 7)-5-(3, 4, 8, 9-jh7k H D-6-* h^rv-3, 3, 8, 8-rh7/ 
3SJU7D [2,3-hH V* 7 U >-\-4)V) [1, l'-lf 7xX;W-2-#;i^*lJ-5 Ftft 

mm 

4" -(7^)V7k 7) -5- (3, 4, 8, 9-jh7k F P-6-7 h^>-3, 3, 8, 8-fb7^ 

^;i/7o[2,3-h]-rv^7 u>-i-<;u) [1, 1* -tf 7 xx;H-2-tj;i^+^ H 

(67 mg, 0.13 mmol) <D*9 (1 mL) HSt 1.3 M mfckM/* 9 7 -fr 

®m (0.15 mL, 0.20 mmol) %ti\\XXMWLtZo H^WI^iEillti 
(71 mg, £f#fc„ 
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'HNMR (DMS0-d 6 ) 6 1.23 (3H, br s), 1.29 (3H, br s), 1.42 (3H, br s), 1.47 
(3H, br s), 2.06 (3H, s), 2.29 (1H, d, J = 13. 8 Hz), 2.34-2.44 (1H, m), 3.12 
(1H, d, ) = 15.0 Hz), 3.20 (1H, d, J = 15. 0 Hz), 3.94 (3H, s), 7.09 (1H, s), 
7.42 (2H, d, J = 8.7 Hz), 7.559 (1H, br s), 7.561 (1H, dd, J = 7.8, 1.5 Hz), 
5 7.60-7.66 (4H, m), 7.81 (1H, br s), 10.09 (1H, br s), 12.50-12.65 (1H, br) D 

mmm 5 4 

N- [2' -y7/-5'-(fh7b F P-6-* F * v-3, 3, 8, 8-jh7^ 3^-3, 4, 8, 9 7 
D [2, 3-h] -f V * J U >-l )V) [1 , 1' - tf 7 x - ;H -4--T ; W 7 Ir F 7 5 F 
4'-(7-fe^;i/T 5 7)-5-(3, 4, 8, 9-fh7k F D-6-pt F**>-3, 3, 8, 8-x F 7 * 
10 ^^7P[2,3-h]< V + y U >-l--f ;i/)[l,r-tr 7i-JW-2-*J^^? F 
(435 mg, 0.850 mmol) &S&YVx3-)V7%> (0.14 mL, 1.0 mmol) ©rh7 
kHD77> (2mL) Mmmz, folfeThVyfrjrnmbtefcVB (0.14ml, 0.99 
mmol) SUfT, TOT? 1.5 TOWbTCo #&ttfcS£fcfc F Vx^WTS > 
(0.14 mL, 1.0 mmol) £«fctf F U 7;i^D»ffifc#& (0.14 mL, 0.99 mmol) £ 

15 stfu «tt 2 utra, iit 4.5 mmmwvtc. %mM&m~*t i m* 

^ft^-hU7A7j<^ (3 mL, 3 mmol) Sim*., 5 #fg$#U SKx^T2 

X-x;i^MII{t£i±T^gffr&#J (300 mg, JRifc 72%) 
20 'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.35 (6H, s), 2.20 (3H, s), 2.27 (2H, s), 2.70 
(2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.37 (1H, br s), 7.48 (1H, dd, J = 7.9, 
1.7 Hz), 7.49-7. 55 (3H, m), 7.64 (2H, d, J = 9. 0 Hz), 7.79 (1H, d, J = 7. 9 
Hz). 

mm 5 5 

25 4' -(7±^JVTS. J )~5-(3, 4, 8, 9-fh7t F P-6-* h^>-4, 4, 8, 8-fh7^ 

^;i/7P[2,3-h]-rv^/u>-M;i/)[i,r-if7xx;w-2-^;w^>^ 

2-3- F-4-(3,4, 8.9-x h7 fc FP-6-^ F* -7-4,4, 8, 8-x F 7 * 9\JI/7 D 
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[2,3-hMV*/ US'-l-'OWSfeJBtfBfc ^^I/XXtJV (1.56 g, 3.00 mmol), 
4' -(4, 4, 5, 5-t- h 7 * 3, 2-$>#*tf# D 7 >-2--f W7thT-'Jh* 

(1.33 g, 5.09 mmol), 5>£nDfcfX(h 'J7xr.Jl/*X7-f »/15>^A(II) 
(211 mg, 0.302 nimol) &«fctf&IHr~>£7A (1.96 g, 6.02 mmol) © 

5 ;wi/A75 f o bl) mmm^M^mnrf so "c-e s.sftflmwvit. sjs 

S^fcf^x^i/fcTkSiP*., *Ji*»Kx^T?i*tBbfc. 

*^7A^OTh^77^ (^t^^X^^ 2:1, 1:1, Ifftx^l/ 

10 iftx^/^^y-jv io:i) \zmv, ffixfjHi;xfjn-Tj^ 

6ftftfl2$ii-T3Mifl:^* (1.00 g, JR* 6320 

'HNMR (CDClj) 6 1.27 (6H, s), 1.33 (6H, s), 2.18 (3H, s), 2.35 (2H, s), 3.64 
(2H, s), 3.69 (3H, s), 3.94 (3H, s), 6.79 (1H, s), 7.25 (2H, d, J = 8. 6 Hz), 
7.31 OH, br s), 7.42 (1H, d, J - 1.7 Hz), 7.47 (1H, dd, J = 7.9, 1.7 Hz), 
15 7.52 (2H, d, J = 8.6 Hz), 7.88 (1H, d, J = 7. 9 Hz)„ 

nmm 5 6 

4" - (TttfrT a J )-5-(3, 4, 8, 9-fh7k H D-6-* h*->-4, 4, 8, 8-x h V * 

^7D[2,3-h]-rv^; u y-\-^)V) [l, r-tf7xx;w-2-*;i/#>» 

4" - (T-fe^JUT 5. 7 ) -5-(3, 4, 8, 9-fb7k H D-6-* h *->-4, 4, 8, 8-fh7^ 
20 f Jl/7 D [2, 3-h] V + / 'J >-l-f [1, 1' - h^xXJW^Jl/^^ 

I7,riV (790 mg, 1.50 mmol) <D*#J—)V (5 mL) WfflML 5 M 2k&1*bx h 
U (0.78mL, 3.9 mmol) £iD*i, 1.5 P*MJl«Wt«U«:. SJtSS^ 

SfcifrU 1 M mat (3.9 mL) £jjn;L, #raJb&&H£53u **UT«Hft^ 
ft (709 mg, 92%) £#£ 0 
25 'HNMR (DMS0-d 6 ) 61.19 (6H, s), 1.22 (6H, s), 2.06 (3H, s), 2.34 (2H, s), 
3.52 (2H, s), 3.85 (3H, s), 6.91 (1H, s), 7.27 (2H, d, J = 8.4Hz), 7.31 (1H, 
d, J = 1.5 Hz), 7.43 (1H, dd, J = 7. 8, 1.5 Hz), 7.60 (2H, d, J = 8. 4 Hz), 
7.78 (1H, d, J = 7.8 Hz), 10.03 (1H, s), 12.70-12.97 (1H, br). 
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mnm 5 7 

4 , -(7t5 1 ;i/7$y)-5-(3,4 1 8 1 9-fh7k KD-6-* h^y-4,i8,8-fh7> 

5=-;w7 □ [2, 3-h] -r v * j g >-i m [1 , 1 ' -h 7 x =jm -2-# >mmtm. 

i'-(7^JV7 ^ / )-5-(3, 4, 8, 9-fF7t H P-6-y r^i/-4, 4, 8, 8-x h 7* 
5 ^70 [2, 3-h]^f V + y 'J [l, l'-t^x - JH-2-*M>t (708 

mg, 1.38 mmol) ©y^y-JV (7 mL) &&Z$Z P n*;i/A (3 iL) JgjBSfcK: 1.3 
Mttti//^;-Jl/M (1.6 mL, 2.1 mmol) £in;^ Mi£«bfco £§S£ 
/ ^ / -JP - yX^X-fJW^^|j^tt»^ (715mg, JR* 94*) 

10 'H NMR (DMS0-d 6 ) 51.22 (3H, br s), 1.30 (3H, br s), 1.33 (3H, br s), 1.38 
(3H, br s), 2.07 (3H, s), 2.25-2.50 (2H, m), 3.60-3.80 (2H, m), 4.00 (3H, 
s), 7.16 (1H, s), 7.38 (2H, d, J = 8. 4 Hz) , 7.64-7.72 (3H, m), 7.74 (1H, s), 
7.91 (1H, d, J = 7.8 Hz), 10.13 (1H, br s). 

mnm s 8 

15 4'-[(y ?)17^ /) *;U^n;U]-5-(3,4,8,9-x by\l PP-6-* b*^ 

-4, 4, 8, 8-Th7yf)i/7D[2,3-h]<y+; u>-w;w [i, i'-tf7x-;w-2- 

2-3-F-4-(3,4,8,9-7h7t h'D-M f + y-4,U,8-fh7^f JI/7D 
[2,3-hHV3V U>-M;W5fcA§» ^f;HXr;P (520 mg, l.OO mmol), 
20 N- J* 3=-;W4- (4, 4, 5, 5-x h 7 * 3^-1 , 3, 2- S> P 7 >-2--f )V) ^ >X7 
5H (314 mg, 1.20 mmol), Vi7 P P H7, ( h U 7iZJ^ 7^ 
(II) (70 mg, 0.10 mmol) ^tfgiBH^^A (652 mg, 2.00 mmol) <D N.N-3? 
yfJWA7^ K (3. 5 mL) M$£g^3?ffl^T 100 4 B#F H 1Jt*£bfc 0 

&mM&wiz&7k%m?L, BM^)ir2®mitiLtco &t> j &fc^Mm%7k&& 

Vbtfyyj- (^D->/mt^)V 1:1 ©ft1:3) fc#U ffiii^-A 
>^6i^llfc£itT^t£tf (429 mg, W 81X) 
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'H NMR (CDC 1 3 ) 51.27 (6H, s), 1.34 (6H, s), 2.35 (2H, s), 3.04 (3H, d, J 
= 4. 8 Hz), 3.65 (2H, s), 3.67 (3H, s), 3.95 (3H, s), 6.16-6.26 (1H, m), 6.80 
(M,s), 7.37 (2H, d, J = 8.4 Hz), 7.45 (1H, d, J = 1.4 Hz), 7.53 (1H, dd, 
J = 7.9, 1.4 Hz), 7.79 (2H, d, J = 8. 4 Hz), 7.96 (1H, d, J = 7. 8 Hz) 0 ' 

5 nmw 5 9 

4'-[(^fJ^75 / ) *;l/^n;H-5-(3, 4,8,9- T" h7hHD-Hh*'> 
-4, 4,8,8-fh7/f;i'7D[2 > 3-h] -f 7 * J U >-l -f )V) [1 , 1 ' - tf 7 x ZL) V] -2- 

4'-[(/f jV75 J ) *;PaJ?-;i/]-5-(3, 4,8,9- x h 7 t F D-6-* h * 
10 -4,4, 8, 8-t- h7^^7D[2, 3-hH 7*7 U >-M;W [1, 1' - tf 7x-JV]-2- 

#;|/#>^ y^;l/X7sx;U (264 mg, 0.501 nmol) <D**/—)V (1 mL) M« 
5 M 7K^fb^ h'J^AzKJWft (0-26 mL, 1.3 nmol) 100 tJT 50 # 

Rfl«#Lfco 1 MM (1.3mL, 1.3 nmol) ftin*., *TffiL&*Sil 

$5®, 7K^LTSM{^% (236 nig, « 92*) £#fc 0 
15 'H NMR (DMS0-d 6 ) 6 1.19 (6H, s), 1.23 (6H, s), 2.34 (2H, s), 2.80 (3H, d, 

J = 4.5 Hz), 3.52 (2H, s), 3.84 (3H, s), 6.91 (1H, s), 7.33 (1H, d, J = 1.7 

Hz), 7.42 (2H, d, J = 8. 3 Hz), 7.50 (1H, dd, J = 8.0, 1.7 Hz), 7.857 (2H, 

d, I = 8.3 Hz), 7.862 (1H, d, J = 8.0 Hz), 8.74 (1H, q, J = 4.5 Hz), 12.98 

(1H, br s)„ 
20 MMM 6 0 

3' -(3, 4, 8,9-7h7kF D-6-* h^v-3, 3, 8, 8-x h 7 *^)V7 P [2, 3-h] -f 7 
*7 U y-\-^)V> [1, 1' -k'7x-Jl/]-4-t-^ 

\-{%--fu^yx.-)V)-%, 4, 8, 9-x.h 7 fc H P-6-* h + ^-3, 3, 8, i-f h 7^9- 
;l/7D[2,3-h]< U > (829 mg, 2.00 mmol), 4-(4, 4, 5, 5-x h 7 * 

25 -1, 3, 7>2-^f ;W 7x/-^ (484 mg, 2.20mmolK &«tf-MJ 
7 A (276 mg, 2.60mmol) *<k^7 h ( h U 7x"MX7^ » 
A(0) (47 mg, 0.041 nmol) © 1, 2-v** b^->X^ > (4mL), X^/-;i/ (2 mL) 
#«fctf* (2 mL) 85 -CT 16 BfWtti^bfc. 



WO 03/035650 



PCT/JP02/09760 



5 mfe&mb^)v-i?x.^)vx~T)VfrbM&fcttT&mfe&to (755 mg, jr 

m 88%) £#fc, 

»HNMR (CDC 1 3 ) 51.30 (6H, s), 1.36 (3H, br s), 1.64 (3H, br s), 2.25 (2H, 
s), 2.76 (2H, br s), 3.94 (3H, s), 6.64 (1H, s), 6.70 (2H, d, J = 8. 1 Hz), 
7.16-7.25 (3H, m), 7.33-7.40 (1H, m), 7. 46-7.52 (2H, m). 

io mmm 6 1 

[ [3' - (3, 4, 8, 9-fh7kh'n-6-^h + ->-3, 3, 8, 8-fh7^ 9\>P7 U [2, 3-h] -f 

v^y u>-i— OV) ci,r-t:7x-;n-4-f;i/]^v]Si? ^fjuxfjv 

3' - (3, 4, 8, 9-x h 5 1 F D-6-* h * ^-3, 3, 8, 8-x h 9 * 3^7 P [2, 3-h] -f V 

u>-w;W[i,r-if7x-;w-4-^-;p (64i mg, l.sonoi) 

15 Wi?y^;i/ (0.17 mL, 1.8 mmol) <D N,N-^^?MM75 H (3 bL) 

fCM^TJU^A (270 mg, 1.95 mmol) £J[l7L ifiT 76 l$|HHl#bjfc.- SJfcfi 

fcJESftifigbT^SIfl^fc (729 mg, JR* 97%) £»fc 0 



20 'HNMR (CDC1 3 ) 61.26 (6H, s), 1.29 (6H, s), 2.25 (2H, s), 2.70 (2H, s), 3.81 

(3H, s), 3.92 (3H, s), 4.67 (2H, s), 6.61 (1H, s), 6.95 (2H, d, J = 8.7 Hz), 

7.32 (1H, dt, J = 7.5, 1.4 Hz), 7.42 (1H, td, J = 7.5, 1.4 Hz), 7.50-7.57 
(4H, m) 0 



25 [[3'-(3,4,8,9-fh7t h*^-3, 3, 8, 8-x h 7*3^7 P [2, 3-h]-r 

7 * j u >-i ;w ci , 1 ' -m 7 x^;w -4-r ;w « 

[[3' - (3, 4, 8, 9-t- h 7 1 F P-6-y h + 3, 8, 8-7 h-7^TJl/7D [2, 3-h] -f 



«J 6 2 
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(700 mg, 1.40 mmol) (D*?/-)l (3 iL) mmz 5 M TKKfc^ h U SATKiSiS 
(0.70 nL, 3.5 mmol) £Jn*.* 80 "CT 15 ftm$.WVtz a U 
1 M M (3.5 ML, 3.5 mmol) £jJP;L> 2 □ D*MT 2 0tt£BLfco ^frlirfc 

5 raHLT^H^^^ (640 mg, JR^S 94$) 

'HNMR (DMS0-d 6 ) 61.19 (12H, s), 2.26 (2H, s), 2.71 (2H, s), 3.83 (3H, s), 
4.71 (2H, s), 6.85 (1H, s), 7.00 (2H, s, J = 8. 7 Hz), 7.30 (1H, d, 1 = 7. 8 
Hz), 7.49 (1H, t, J =7.8 Hz), 7.56 (1H, s) , 7.62 (2H, d, J = 8.7 Hz), 7.72 
10 (1H, d, J = 7.8 Hz), 12.70-13.30 (1H, br)o 

mmw 6 3 

5P;i/-2- [ [3' - (3, 4, 8, 9-fh7k H D-6-* h 3^>-3, 3, 8, 8-x h 7 *F)Vy 

d [2, 3-h] -f v * / u >- W ;W [l , i ' - tf 7 x x;i/] -4-f ;w 7-fe b r 5 

15 [[3' -(3, 4, 8, 9-f h7t H D-6-* h**>-3. 3, 8, 8-x b7^^7U [2, 3-h] -f 

y^yj^K^ci.r-t^x-jW-M^t+^ii (270 mg, 0.556 

mmol), 1-b FP^>--lH-^>y hUXV— (94 mg, 0.61 mmol) 
40$ ^^;V75>/^^y-;i/^ (86 mg, 1.1 mmol) <D N.N-^pWWV 
(1.5 mL) Jgtffcfc: l-X^l^-ft-v^^T^ 7 fcT;W 
20 5 KjOHal (139 mg, 0. 725 mmol) SJfl*.* 68 B#Mjft#b;fc. RfoMG 

X^-^\^+>->^e>|g^b$itT^fb^#l (155 mg, JR* 56$) £#fc 0 
25 *HNMR (CDC 1 3) 61.26 (6H, s), 1.29 (6H, s), 2.25 (2H, s), 2.70 (2H, s), 2.92 
(3H, d, J = 4. 8 Hz), 3.92 (3H, s), 4.53 (2H, s), 6.52-6. 66 (1H, m), 6.61 (1H, 
s), 6.96 (2H, d, J = 7. 8 Hz), 7.34 (1H, dt, J = 7. 5, 1.5 Hz), 7.39-7.46 (1H, 
m), 7.52-7. 58 (4H, m) 0 
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MMffl 6 4 

4-(7-fe^;i/75y)-3 , -(3,4,8, 9-fh7bKD-6-^ h*->-3, 3, 8, 8-x h 7^ 
WD[2,j-h]'fy+y U>-l-r;W[i,i'-tf7x-;W-2-^;i/^>^ 

5 5-(7ir^75/)-2-yP^t» ^^;1/XXt-;P (3.40 g, 12.5 unol), 
h , Jxf;|/7S> (5.3ml, 38mmoI), 3^7{bx h ^X^J/T^X^A (321 mg, 
1.25mol)^«tl^[l,l , -HX(^7xx;^X7^y)7xD^>]^i7DPA^ 
>"7£(II) > Vt7UU*$ymW- (1.02 g, 1.25 mmol) © 1, 4->?**+f-> (30 
nL) U,5,5-Th7^5 1 ;H 1 3 ) 2-yW^D7> (4. 6 mL, 32 mmol) 

10 SJRTU SmUH^T 85 TCT 21 mmmWLtc 0 KfoM&miZ7mT7k$:to 

ttsmm l fc. ass ^ u * ^A^o7h^7^- >/nif 

;p 2:1 <D'& 1:1) fcftU »«X^;P- ^X^X-t^ SttfiteStfT 
15 5- (7-fe^7 5 / ) -2- (4, 4,5,5-fh7^ 3^-1 , 3, 2-5?**** D y >-2-f 

^^xx^&^trfi^* (i.64 g) 

(1.00 g) l-(3-7'D^7xZ;W-3,4,8,9-Th7t: Fn-6-* h 
+ y-U,8,8-fh7^^7D[U-h]'f V*/U> (663 mg, 1.60 mmol), j% 
H*±hU£A (424 mg, 4. 00 mmol) ^cfcttx h ( h U 7x-j^X 7^ » 
20 /t7^7A(0) (185 mg, 0.160 mmol) © l,2-y7^yl^> (8 mL) 
7K.(4 mL) ®jS*$as*»HStT 85 'CT 16 P#Wfl&#Lfc. 

25 **>/|»X5 L ;P 2:1 ©ft 1:2) fcftU SilfJl/-^X^H-fJW^ 
&S>{b2lkTmm<t&Q} (264 mg, JR$.31«) 

'HNMR (CDClj) 61.29 (6H, br s), 1.33 (6H, s), 2.07 (3H, s), 2.36 (2H, br 
s), 2.73 (2H, s), 3.62 (3H, s), 3.92 (3H, s), 6.61 (1H, s), 7.17 (1H, d, J 
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-8.4 Hz), 7.22 (1H, t, J = 1.4 Hz), 7.25-7. 33 (2H, m), 7.35-7.41 (1H, m), 
7.75 (1H, dd, J = 8.4, 2.3 Hz), 7.86 (1H, d, J = 2. 3 Hz), 8.26 (1H, br s) 0 

m»<j 6 5 

4- (T-fe^;i/7 5 J )-3' - (3, 4, 8, 9-fh7h F n-6-y b 3^>-3, 3, 8, 8-x h 7 * 

5 □ [2, 3-hHv*y u >-i--r;w [i, r -tf7xn;w-2-*;^>« 

;~)v-¥3-^)te-^)\,ii^m&fci£^xmmfc£m (134 mg, w i6« £ 

me* . . 

'HNMR (DMS0-d 6 ) 51.14 (6H, s), 1.19 (6H, s), 2.07 (3H, s), 2.26 (2H, s), 
2.64 (2H, s), 3.79 (3H, s), 6.78 (1H, s), 7.19 (1H, t, J = 1.7 Hz), 7.25-7.32 
15 (3H, s), 7.40 (1H, t, J = 7.4 Hz), 7.74 (1H, dd, J = 8. 6, 2.2 Hz), 8.00 (1H, 
d, J = 2.2 Hz), 10.16 (1H, s)„ 

nmm 6 6 

N- [4' -75/ -3' - (3, 4, 8, 9-fh7k H 0-6-* h + v-3, 3, 8, Z-f- h 7 * 

□ [2, 3-hH v^y u >-\-^)V) [1, r - H7x-;w-4-r;w r-tr hrs h 

20 4-yD^E-2-(3,4,8,9-x h^t KD-6-* h ^ v-3, 3, 8, 8-7=- h 7 * J-))/? U 
[2,3-h] < V*J U >-l--f >75 > (215 mg, 0.501 mmol) , 

4' -(4, 4, 5,5-fh 7 * ^;U-1, 3, l-J^^its D 7 >-2-^ Jl/) 7iz U H 

(157 mg, 0.601 mmol), ^I^hU^A (133 mg, 1.25 mmol) &&Z$Tb7* 
7>( hU 7x-M77^ »A°^v^A(0) (29 mg, 0.025 mmol) © 

25 ^-/X^ (1.5 mL), X^/-;i/ (0.7 mL) &J;^7j< (0.7 mL) !!M££^5Siif 

ia^T 85 r-e 14 mmmwvr^ wm^)^2mm 
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(89 mg, W 37%) £t#fc„ 
'HNMR (CDC.l 3 ) a 1.11 (3H, br s), 1.26 (3H, br s), 1.30 (3H, br s), 1.44 (3H, 
5 br s), 2.17 (3H, s), 2.30-2. 46 (2H, in), 2.58 (1H. br d, J = 15.0 Hz), 2.80 
(1H, br d, J = 15.0 Hz), 3.92 (3H, s), 4.56 (2H, br s), 6.59 (1H, s), 6.77 
(1H, d, J = 8.4 Hz), 7.14 (1H, br s), 7.23 (1H, d, J = 2. 1 Hz), 7.36 (1H, 
dd, J = 8.4, 2.1 Hz), 7.41 (2H, d, J = 8.7 Hz), 7.46 (2H, d, J = 8.7 Hz) 0 

nnm 6 7 

10 N-[3' -[5- (y7/ >WW-3, 4, 8, 9-fh7k F P-6-* h**>-3, 3, 8, 8-y- h 7 * 
^7P[2, 3-hH V*J U >-W;M [1, l'-tr7x-;W-W;W7iz: h7$ F 
l- nt7x njW -3, 4, 8, 9-fh7kHn-Mh* v-3, 3,U-fh7^f 
;U7 O [2,3-h] -f 7*7 U >-5-7"fe bX h U ;W (1.05 g, 2.32 mmolK 
4' - (4, 4, 5, 5-x h 7 ;* ^^-1, 3, 2->>:*3f1r# O y >-2--f ;i/) 7il h 7 X U H 

15 (665 mg, 2.55mmol), RBW-HJ#A (614mg> 5. 79 mmol) & <fc^x h 7^X ( h 
ij7i-MX7^»A°7y^A(0) (134 mg, 0.116 mmol) <D 1,2-^^h^v 
X^> (8 iL) (4 mL) iit^lllM 85 16 B#PM#L 

/Co E*fl£4&K:*&in*., #mx^;i/T2mtt{±ibfc 0 ^to-arfc^mji*** 
20 LTft* (@mx^;i/T^tb) , m&mm ltc. M^mse^ u 7 a 7 

P7h^77^- (A^it>/I^X^> 5:K 2:1 QM 1:1) HibTi» 
<M (1.07 g, JR# 91%) 

l H NMR (CDC1 3 ) 6 1.27 (6H, s), 1.31 (6H, s), 2.17 (3H, s), 2.21 (2H, s), 2.71 
25 (2H, s), 3.75 (2H, s), 4.04 (3H, s), 7.32 (1H, d, J = 7.6 Hz), 7.44 (1H, t, 
J = 7.6 Hz), 7.45-7.62 (7H, m)„ 
MUM 6 8 

l-(4'-757 [l,l'-h:7xX;i/]-3-<;i/)-3,4,8,9-T-h7t: HP-6-^ h*-> 
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-3, 3, 8, 8-t h 7 D [2, 3-h] -f 7 U >-5-Bfl£ I^JUXrJ^ 

N- [3' - [5- (5/7 / * 3^10 -3, 4, 8, 9-fh7h F P-6-* h * «>-3, 3, 8, 8-x h 7 * 

?)iyuL2,zw;*; u>-i— f jw [i,i;-t*7x^;i/]-4-<;H7irhT5 H 

(992 mg, 1.95 mmol) CQX^/-;|/ (8 mL) i^tMI? (0.42mL, 7.9mmol) § 
5 JUTFU 117 «FBBin«aii!tbfc. SiSS^%«7K^P^> ftMtek*^h»J^A 
(2.0g, 24 mmol) OBfflfeX^HIWttfcSIT, zKT^LWttX^T? 2 

(8mL) fcBMfU MR (0.83 mL, 16 mmol) SflSTFU 48 B#K 

io timmiMLtz. Kfam&mzfcfc&iajL* (4.0 g , 48mmoi) 

y'J*yM7A^nYh^77^- (^DrWmm^fr 3:1 1:1) \Z 
15 #!,fto 

'HNMR (CDC1 3 ) 51.24-1.31 (3H, m), 1.25 (6H, s), 1.26 (6H, s), 2.20 (2H, 
s), 2.61 (2H, s), 3.74 (4H, s), 3.92 (3H, s), 4.19 (2H, q, J = 6. 2 Hz), 6.75 
(2H, d, J = 8. 6 Hz), 7.29 (1H, dt, J = 7. 6, 1.5 Hz), 7.37-7.44 (1H, m), 7.44 
(2H, d, J = 8.6 Hz), 7.52-7.58 (2H, m) 0 

20 mmm 6 9 

l-[4'-(7t^7$;)[l,r-t*7x-Jl/]-3^JH-3, 4, 8, 9-fh7bHn-6- 
* 3, 8, 8-f h 7/^7 n [2, 3-h]< V U >-5-ffl& ifjUXr 

l-(4'-7^/ [1,1'- tf 7x-jW-3-^Jl/)-3,4,8 ) 9-Th7t FP-6-* 
25 -3, 3, 8, 8-f h 7 ^ ^7 D [2, 3-h] < V 'J >-5-it XtMUXXt^ (648 
mg, 1.26 mmol) & £tfh Ux^TS > (0.21 mL, 1.5 mmol) (Dfh7hFn 
(8 mL) ^«^T7ir^;i/^oU H (0.10 mL, 1.4 mmol) £?jtTU 
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LT&mfc&Ql (683 mg, W 98%) <H#fc. 

l H NMR (CDC1 3 ) (51.27 (12H, s), 1.28 (3H, t, J = 7. 1 Hz), 2.15 (3H, s), 2.20 
5 (2H, s), 2.62 (2H, s), 3.74 (2H, s), 3.92 (3H, s), 4.18 (2H, q, J = 7. 1 Hz), 
7. 29-7.34 (1H, m), 7.41 (1H, t, J = 7.7 Hz), 7.47-7.58 (6H, m), 7.62 (1H, 
br s)» 

mnm i o 

1- [4' - (T-tT-)lT 5 / ) [1, 1 ' - fc? 7 x -3--T ;W "3, 4, 8, 9-rh7t H D-6- 
10 * h^-3,3,8,8-xh^;*^;i/70[2,3-hH7*/ U >-5-fffll 

1- [4' - (7^)VT ^ 7 ) [1 , 1' - tf 7 xn;U] -3-f ;H -3, 4, 8, 9-rh7t H P-6- 
^ h^>-3,3,8,8-^h^^?;P7P[2,3-h]-fV^y U >-5-Ifflfe IfJUXr 
;P (538 mg, 0.970 mmol) (2 mL) MffiZ 5 M TKBMltf- HJ tfA* 

mm (0.48 mL, 2.4 mmol) £3JP*., 45 #Mfln&SifcLfc. fczKfcJn 

i5 yifjn-fJK"istt, wan**-? 3 mttttibfco i urn. 

Wt (2.4 mL, 2.4 mmol) ZMX, % on«T3 IH&fcti t<fco ^friir&^fttUg 

LTSBflT&tt (393 mg, JR* 77%) £#fc 0 

20 'H NMR (DMS0-d 6 ) 61.14 (6H, s), 1.22 (6H, s), 2.06 (3H, s), 2.24 (2H, s), 
2.55 (2H, br s), 3.63 (2H, s), 3.80 (3H, s), 7.28 (1H, d, J = 7.8 Hz), 7.47 
(1H, t, J = 7.8 Hz), 7.54 (1H, s), 7.62 (2H, d, J = 9. 2 Hz), 7.67 (2H, d, 
J = 9.2 Hz), 7.71 (1H, d, J = 7.8 Hz), 10.04 (1H, s), 12.32 (1H, s). 

mmm 7 1 

25 l-[4'-(7ir^;Wr^y)[l,l'-t:7xr:;H-3-<;i/]-8,9-^fc: Hd-M b^s 
-8, 8- v ^?JV7D[2, 3-h] -f V * / U >-3-# >M 

l-[4'-(T-lr^;P75y)[l.r-tf7"xr:;W-W;W-8, 9-5>fc FDHK* b*r 9 s 
-8, 8-^/^7 D [2, 3-h] < ; U >-3-^M>i ^WHXf^ (75 mg, 
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0.15mnol) <D*?S-)V (0. 3 mL) ffl&ffiz 5 M famt^ V U 7Azk?#?& (76 u 
L, 0.38mmol) £JnA., 80 °Cr 4fl^f«bL KjKiH^ftfc 1 M &ft (0.38 
mL, 0.38 mmol) Sim*., #t£B#»£31X, 7K#fcbT^H-fc-&tl (56 mg, JR$s 77X) 

'HNMR (DMS0-d 6 ) 6 1.27 (3H, s), 1.31 (3H, s), 2.06 (3H, s), 2.22-2.60 (2H, 
m) , 3. 98 (3H, s) , 7. 38 (1H, d, J = 7. 5 Hz) , 7. 57 (1H, d, J = 7. 5 Hz) , 7. 65-7. 74 
(5H, m), 7.80-7.84 (1H, m), 8.56 (1H, s), 10.06 (1H, s). 

mmm 1 2 

N-[5' -(6-X h * v-3, 4, 8, 9-fh7k K P-3, 3, 8, 8-x h 7 ;* 3\M^7 D [2, 3-h] 
<iV*J U>-W;W-2'-t Hn4'>[i,r-tf7x^;W-4--f;W7irh75 H 
2-7*P *-4-(6-X h*y-3 ) 4,8 1 9-fh7kHD-3,3,8,8-fh7^5 : ;l/7D 
[2,3-hH7*/U >-M;i/)7x/-;L- 0.01 g, 2.27 mmol), 4' -(4, 4,5,5- 
r h 7^^hl, 3, 2-5?t***n7>-2-f ^) 7t h7-U K (712 mg, 2. 73 
mmol),xh^+X(hU7x-;^X7^>)A^v>7A(0) (52mg, 0. 0454 mmol), 
ISaW-HJ»7A (313 mg, 2.95 mmol) © 1, H=^5/X^> (5 mL) ££0? 

7K (2.5 mL) «^^^m^HmT 80 iCT 15 ^jf^bZc. 

SISft^'J^^^A^DT h^77^f- (StX^/^^y-;V 50:1 

©^ 10:1) fc«u MffiMbfeo ^S^^x^;^e»^^b$-&T*^b-& 

(ft (422 mg, Um 37X) £#7c„ 

'HNMR (CDC 1 3 ) (51.26 (6H, s), 1.32 (6H, s), 1.46 (3H, t, J = 6.9 Hz), 2.13 
(3H, s), 2.33 (2H, s), 2.68 (2H, s), 4.18 (2H, q, J = 6.9 Hz), 6.59 (1H, s), 
6.70 (1H, d, J = 8.1 Hz), 7.00 (1H, dd, J = 8.1, 2.0 Hz), 7. 26-7.35 (5H, m), 
8.20 (1H, s). 

mmm 1 3 

[[4'-(7t^75/) -5- (6-X h * v-3, 4, 8, 9-x h^h H P-3, 3, 8, 8-<r h 5 

^^7n[2, 3-h] >r y * / U >-i~f ;w [l, l ' - tf 7 x n;w -2-r ;W v] it 
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N- [5* - (6-X b 3f- v--3, 4, 8, 9-r h 7 t F D -3, 3, 8, 8-T" h 7 ^ xJl/ 7 □ [2, 3-h] 

-r 7*/ u>-i-r;w-2'-h Fo^ytu'-h^x^n-Hjuyth/s h 

(340 mg, 0.682 mmol) (D N,N-y^fWM75 H (3 mL) MC7'a^ii 
5 tert-7^;l/ (0.11 mL, 0.750 mmol) te&tf&kmtl U 9 A (104 mg, 0.750 mmol) 

5i§> mmmmv, m.mi^m (468 mg, £*#j) 

10 'HNMR (CDC1 3 ) 51.29 (6H, s), 1.32 (6H, s), 1.47 (3H, t, J = 7.0Hz), 1.48 
(9H, s), 2.17 (3H, s), 2.33 (2H, s), 2.71 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 
4.52 (2H, s), 6.61 (1H, s), 6.85. (1H, d, J = 8. 5 Hz), 7.36 (1H, s), 7.38 (1H, 
d, J = 8.5 Hz), 7.54 (4H, s), 7.65 (1H, br s)„ 
4 

15 [[4' - (7-fe^;i/T^ 7 )-5-(6-X h^i/-3, 4, 8, 9-x h 7 h H D-3, 3, 8, 8-x h 7 

> 7 o [2, 3-h] -r 7 ^ / u >-i--r ;i/) [1 , r - e 7 x ~m -2-1 ;n ar^sm 

[[4' - {7t^)VT ^ J ) -5- (6-X h ^ */-3, 4, 8, 9-fb5t H P-3, 3, 8, 8-x h ^ 
^tJ1 / 7D [2, 3-h] 7 * 7 U >- W ;W [1 , 1' - M 7 x x;i/] -2--T ;p] it* >>] Wf 
20 ^ U-y7f;i/X5 : JHXfJl' (410 mg, 0.669 mmol) (D 4 M ^bTkSf/H^X 
7Ml« (3mL) 3 MjWbfc,, II^ESSU BSt'7jc»x, 

5 M 7Xi?{b-r hU7A7X^^ffl^T7;V*U'[4^Lfeo HtiJXx^-^Xx)!/ 
X-x;i/T^b> 5 M ifi»T»ttfcLT«JEjft(llbfc. mmz* 5>;-)\/*lB 

25 sgu vxx^x-x^^^^T^^bLfeo ftsnfei^*^ 4 m mwrnm 
m^mm (1.5 m) £in^L ^.-e 3 strait #t,fc 0 m^mm*u « 

^b-^^ (468 mg, J|X$ 44$) £f#fc„ 



WO 03/035650 



640 



PCT/JP02/09760 



'OMR (DMS0-d 6 ) 61.27-1.41 (15H, m), 2.06 (3H, s), 2.40 (2H, s), 3.09 (2H, 
s), 4.22 (2H, q, J = 6. 8 Hz), 4.92 (2H, s), 7.07 (1H, s), 7.22 (1H, d, J = 
6.8 Hz), 7.50-7.69 (6H, m), 10.12 (1H, s), 12.28 (1H, br s). 
±fBO^»J 9-74 -VGj&ZtlttfcGto&!2n:<D& 4 2-4 8 fc^f. 
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(S4 6) 
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CS4 8] 
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ummi 

(1) Tat ^cfct^Rev %fK7^-CD#f^ 
RNAzolB (TEL-TEST) £ffiV*T}*fflbfc HIV-1 JR-FL RNA £«HC 

5>^A& 6 £&5;*-iJ:fDNA (GIBCO BRL) S^7-fT-tbTjS*IE^S 

5 Jfcfcfr^ 1st strand cDNA &&j&Ltz» Wfc&Kfo\Zfe Superscript First-strand 
Synthesis System for RT-PCR kit (GIBCO BRL) ^fflLfc, ^CD 1st strand cDNA 
&HSHCPCR £rTVHat, revCDcDNA^tiiliSLfco PCR GeneArap PCR sys tern 2400 

(Applied Biosys terns) £0! LX 94T:T 2 #f H 1#UILfc^ 94t:T 1 60T: 
T 1 #181, 7213T 2 5HH!0Eft£ 30 +K ^;i/ff K 72"CT 5 #KKlS£ii 

10 fco UlSfteTAKARAExTaq (SSafi) £MU tat C97 p-- >if\Z\t^7^ 
•fey h 5' - ccgaattcatggagccagtagatcctagc -3' (^7^*7—1, SB^JH^ : 

1) £5' - caggatccctattctttagttcctgactc -3' (7°^-f*7— 2, E^J#-§- : 

2) rev (D2n-->tf\Z\$77'C?-' fey V 5' - 

ccgaattcatggcaggaagaagcggagac -3' (T^-fT— 3, @2^J#-^ : 3) t 5' - 
15 caggatccttatagcaaagccctttccaagccctg -3' (7*7^ 4> EJ#I#^ : 4) £ 
^JBLfco 7°7<^-@B^J&Sifc2nW£HIV-l JR-FL ©^SSB^iJ (Genbankg 
^#-^:U63632) £##£&£L&„ $ffiUfciB*J£7#D-xy;i,€ffc*l&U 
m.5kb©DNA»rfr£llJRbfc. . tffrSfflRB* EcoRI (^Mit) <hW 

»*BamHI (^Sai) TMLT, pBluescript ^77- (Stratagene) CD 
20 EcoRI/BamHI ^(cffi^ji^c^JlMHBlOl ©P>tfx>h-fe;i/ (Sffijfi) §0 
££T7*7X 5 r*pBS-tat*J:tfpBS-rev£#&. pBS-tat£J;tf 
pBS-rev ©v-^r >X&||gSL£^ WHiftEcoRI t mfflttiR BamHI Titftb 
T^©Hrtt-£pSG5^77- (Stratagene) © EcoRI/BamHI 7° 
pSG5-tat &J;£JCpSG5-rev 
25 (2) Env 9 -OMIk 

DNAX77h^7^-^^ h (ft^ttt*) &fflViTftBfflbfcHIV-l JR-FL Wm%kM 

/ A DNA PCR *ff env (Z) cDNA Softly fc. PCR GeneAmp PCR 

system 2400 (Applied Biosystems) lf|LT94tT2«il/fc^ 94^1; 
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1#KJ, 60t*TM 72"CT 2 ^WOR^S 30 1M 0 jPfrU, jR»fc 72"CT 5 
^MSJK$13:fc. SflSttTAKARABxTaq (^fiji) 7°^T— fey h 5* - 
ccgaattcatgagagtgaaggggatcaggaagagt -3' (7*5-1"?— 5 , I2^J#^ : 5) t 
5' -caggatccttatagcaaagccctttccaagccctg-3' (T^-f 6 , IB£iJ#-£y : 6) 
5 SftflJUfc. T-EBIttSftSftTV** HIV-I JR-FL©^a@a^J (Genbank 

: U63 632) fcftjg L &. iiffi b fc @2?>J * 7 # □ -X^;Ht^» b , 
^.6kb0DNAtffr£|§|JKLfc. -fc®^ ffJt^W^EcoRI (£gjft) 
PSfBamHI (^©ji) TiBflsLT, pSG322 ^t7?-<D EcoRI/BamHI mmzUfriL 

10 H pSG322-env Sftfc. pSG322 pSG5 ^7 7- (Stratagene) »c pBR'322 

(3) l/#-^-IBfi©f^« 

pGL3-BasicVector (Promega) © BaiHI ffifat Sail gPffiiO^fc^^T 
-1^>>Ifttttg^£^ALfcpGL3-Basic neo ^f^Sgbfc. 
.15 ^fc, HIV-1 © LTRE#|£j 220 bp £pGL3-Basic neo ©Xhol t Hindi 1 1 ffi&IK] 
fcglSU *fl§fi& JM109 ©n >tfx>h-fe;l/ (SSJft) ^^Mte^T5^tT7°y 
75 F pLTR-Luc 

pMSRaneo (W0O0/44756, #11 2000-281685) «fc Dflsfibfc pMSRa puro <D 
Mlul SMfcfc Not I B5{fc©(Wfc % p CKR5 (WO99/321O0, ftffi 2000-128782) J; V) PCR 

20 TiitlbTttfe CCRBitCTftaittU *J!§M JM109 <Dn>¥^> h±)l (SSSft) 
^^K«1-§^tT7°77,$ F pMSRa puro-CCR5 £#fc 0 

fcttU >A°^ftejk^»TS^) MOLT-4 (ATCC) ^jWjl/ft-y^Xn 
1 50 cm*(n-X*-)TJ§*U PBS T? 1 |g|$$ffc PBS rMMVtco Cuvette (0.4cm 
electrode gap, Bio-Rad, #165-2088) F*3t lXlO'cells <D MOLT-4 t 10jug © 

25 pLTR-Luc ££?gfnU Xl/^ hn^l/-y 3 > (Bio-Rad Gene-Pulser, *J£0. 
2 5kV,*-WV>7>7 9 6 0 /4F.)TDNA&«ALfc.^©«,S^*fl!i(l0XFCS f 
500ug/mL >>x*5V"» (GIBC0 BRL) £#t? RPMI 1640 M) fcTftHL,' 5> 
x*5^ $/>»te#0flfc#Lfc. £ft£(7>7x*^ v>ffiH<M*£ 100 nM *;M? 
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tiy#-S>— >2. 0 (ftJ^MH) &8siPL, T;i/^^;l/#r>>^- (ARYOSX, 7 
5^^^;i/h-;UFi?^A'» TSJS.LT, 56)tJ|CDiftViM0LT-4/LTR-luc £f#fc 0 
&fc, 210) M0LT-4/LTR-luc St;^;^t-77^3 150 cm 2 (n-X$-) 
Tig«L, PBS T 1 H8fc$£iL PBS T«Lfc 0 Cuvette (0.4cm electrode gap, 
Bio-Rad, #165-2088) ft\z 1 X 10 7 cells © M0LT-4/LTR-luc t 10 u g <D pMSRcc 
puro-CCR5 t*M%lU Xl/7 hD#l/">a > (Bio-Rad Gene-Puls.er, , mjEO. 
2 5kV,^^/V>^>7,9 6 0 uF)T*dM%mAVfc D ^(D'&,mnmmiO%FCS, 
0.5 xig/mL tfi-DV^ RPMI 1640 ^M) fCTig^L, MOLT-4 
/LTR-luc-CCR5 ^©fXffLfe, 

(4) x>hu-iam^cDa!is 

10* «iEM<h 10 mM HEPES (pH7. 0) £^*f DMEM igi&TigltL^ HEK293« 
(ATCC)fcEffectene (QIAGEN) ftffio T pSG5-tat £ pSG322-env £ pSG5-rev £SA 
L, *-0M£l B^ilLfc. . 
fO-jT, MOLT-4 /LTR-luc-CCR5 £ 50 wL © RPMI 1 640 Jgffl (10% 

10 mM HEPES (pH7. 0) £^tf) T 9 6 OPAQUE 7V~h (3-7^-) 

KIT2 BMJS#Lfc^ ±IB©h^>X7x^V3>LfcHEK293 «<^«Lfc 
.ft^^iPLfc. 24 BSMJSatft, &Vx.MZ\f.yU-V->2. 0 («&£!£) . 
&*JPLT, ^fi^T;^^^;i/^7>^- (ARV0SX, Wallac) fcT»l£L&. 
^#f«Jn<D^*£ 100%, 1k&mmmiXi-T?R'Dhy>X7^~> 3 >Lfz 
HEK293 «feJp^^«#©^»^o% ( J:L, ISW^ffiLfc,, 3g*«4 9 
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13*4 9] 
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2 . 5t 



^3t£^L8 9m%Bf$,lsTh&<. R 4 «(l)7R?!fJI^ (2)>-7/S, (3)»m* 
15 h HD+yM, reCOTk^f , <2)8tfe&£WLWTfc«fc^&<b*$** (3) 

m^^vx%^<^ s ^^nR^t^n^n(i)7mm^tcm2)mmm^hx 

20 ^Tt)£^«7k*S£, X tt(i)J8^ (2)®ifcjf3\ (3)^b$tlTViTt><k 




R 
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i mm<Dm 0 

5 3. R l *tOTO(i)~(iii)©ViTn^&^*r : 

(i)(l)ADy>I?, (2)C H 7;mrW>5?^5/«, (3)zhDS, (4)~>7/£* 

c M 7;^n;P3&, (7);\ny>'ft:$tiTViT : b e kvu 2 .57;i/^-;i'*> (8)c M ->^ 

P7>WS, (9)C H4 7'J-M> (10)/NP^>ft$nTt/iT ! feJ:^C 1 . 6 7;i/3 + 
10 yS, (ll)Any><t;$nTUTfe«fc^C M 7;i/+^5 1 ^-*, (12) k Fd^xS, 
(13)75/*, (14) ; E/-C l . 6 7;WV7SyS, (15)^/-C 6 . 14 7U-;V75/*, 
(^SM^^MrJkT^/S, (17)y-C,. 1< 7'J-Jl'7S/S, (18)*;i/$;k * 

;k c,. 6 7;i/p^v-*;^^;k c 6 _ 14 7y-;i/-#;M*~;k c 7 _ 16 7^;i^;i/-#;i/ 

15 fc;k C H4 7U-J^y-*M-JK C 7 ., s 77i^J^+y-*iV#^k m 

;k ^-c 1 . 6 7;wi'-^;wi ; e-i';K c W4 7U-;w*;wt^E-rjk RsWR^Kfl-K 
asssc^ mnm : ?&&&&%m : ?fr*>m\fti% 1 3 flo'vr 
20 T3 5*fc«6Ji*^;fr;wt ; E>r;k c,_ 6 7;^;p-5 1 ^^;b^r.;K c M *>^n 
7;wi/-^^;u#n;k c 1 . 6 7;m+->-^*;^^;k c 6 . u 7U-;i/-^h*7 
;k^-;k c HI 77j^;p-ft*M^ c H4 7 U -^^-^^ktf-jk 
c 7 . lt 7^;^;k^-^s>-^«;k^-;k ^tirfEWcSSSiiC^ ffi$m¥&& 

25 5H^*;p#-;^ ^^;w^^;k t;-c H 7»-^;vw;k y 
-c 1Hi 7;k^;i/-^^;wt ; e-r;k c 6 _ H 7U-;i/-7^#^A^;k sewst^EW 

WT§ 5 * « 6 JMtasfts 1 :** ;k>\^-f ;k * y -c,. 6 7;Wkx ^77^ ;k 
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c 6 . 14 7U-;i/x;i/fc;i/, c,. 6 7;w^;i/7^^;k c H4 7U-jwj1/7 

x;i/7 ^ c,_ 6 7J^+yxM^itf c 6 . !4 7 u -jvt+yx;^r.jw^ 
5 ssfcrnsTv^ak (i9)*;u=uv7S A c,_ 6 7;ww#;i^-tt-5. h\ c 6 . u 7 

7 ^ y &£z$ c 6 . l4 7 u -;i/7;;i/^n;i/7 ^ J & t>m\tnz> 7 ->;i/7 5 / 
(2o)c,. 6 7;^;w^;^-;i/^^>/, c 6 _ 14 7U-;u-#;^-^*v> c,. 6 7;i'n 

; ey-c 1 _ 6 7;^;i/-*;wt ; t-r;i/^^, v-c,_ 6 yjv^-jv 
io c 6 . 14 7U-;i/-*;u/^^^+v-^J;fcn5 1 y-r;i/^ 

mm^ftzm&nz i l 4ig©ATP^^t t§ 4 l i $mmn 

(22)*7;^y*, .(23)C 6 _ 14 7U-;Wr>^ (24)v-C l . 6 7;i/n+v-*X^ 
U;US, (25)C M4 7U-;^^> (26)k F:7vV*> (27M5/S> (28)^+V 
15 S, (29)9WM« (30)C H 7MMWFi, (31)S>-C,.«7;WrJl^lH > 
HS, (32) tti/ £tf (33) ttftBCO ~ (32) <Dm^M\ttL% 2 b 3fS^ 

i 5 la^n^nw u wx «t ^ c 1Hi 7; wi/S, c 2 . 6 7;^~^x, 
c M 7;^-;us, c 3 . 6 >-^n7>'i/+;^ c 3 _ 6 ^^D7;i/^n;^ c 6 . 14 7U-;> 

20 IJf;(iC H( 77WJH, 

<@^tf 5 & v> u 1 4 m^^ms, 

25 757S: 

(i i a) mmm&MAffifr e> ji«n§gJ&X£ 1 & l 5 «n^n# lt^t ^.j; 
^c,. 6 7;v+;us, c 2 . 6 7;^^;ps, c M t^M 1 -;^ c H y^D7;^M, 
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C 3 . 6 : y^U7)V^r-)V^ C H4 7 U -;k*£fcte C 7 . 16 7 7i^iH« 

(i i ia) tulB«mS A tfcfr&Sfcfnatlifc* £ 1 <iWbTl>T$ckV>> 

s;k *^^y, ^;wn^;k c.^l^k-^ktf-Jk c H y^D7JW- 
#jk#-;k c,. 6 7;i/3^v-^;i/^-;i/, c 6 _ l4 7U-;k-#;k^-;k c 7 _ 16 75;Mt 

©at ns? mts 5 s fcli 6 J^-JU ^/-c M 7;WW#;i/ 
At-Ok ^..jj^h^Ji/A^^jk c 6 . 14 7U-;w*;wt ; E'f ;k ^HC^ 

io ^*T^5*fc«6M^^^;wt^'f;K c,. 6 7;i/+;i/-^^*;^-;k c 3 . 6 
y^o7»-ftAM-Jk C,_ 6 7;kn*v-^:t#;ktf~;k c 6 . 14 7U-;w 
5P*#;kfc;k c 7 _ 16 7^;i/W-^;fr;kfc;k c 6 . 14 7U-;i/^->-^^*^ 
• fc;k c 7 _ 16 7^;k^;i/^-^>-^^*;k^^;k fiim 
n^43«fc^3jiM^&ji^n§ i 3TOA^une^^>rf £ 5 

15 6M*t^t^#;kfc;k ^-tti)vn^)Vs =E/-^7)V^-)V-^ti)vn^: 
-r;k > ? -c 1 . 6 7;^;i/-^^^;w\^-r;k c 6 _ M 7 u-;i/-^# ;k>tt-ok mM 

^-r;k v-c,. 6 7;k^;kx;k7 7 ; E-r;k c M4 7U-;kx;i/7r ; &-r;k c,. 6 7;p 
20 *;kx;k* -;k c 6 . 14 7 u -;kx;k*-;k c,_ 6 7)^)V7s)Vy 4 ~;k c 6 . l4 7 u - 
;kx;i/7^-;k TJk^A x;k*> c,. 6 7;k_i+>'x;i/7^ -;k c 6 . l4 7U- 
a ~;k c 1Hj 7;kn ^>x;k*-;kf3 c 6 . 14 7 u -;kt^>x;i/ 
5jN-;k^^s^n^7'>;v* ; 

R 2 R 3 ^^tl^n^TO (i) ~ (i i i) Wfft^ : 
25 0)7RJiiIie\ 

(i i) HfffBfi« a m& e>s«ti^e^s^ 1 l 5 «n^nw lwt & £ 
^c^r^jvm. c 2 . 6 7;kv-;p*, c M 7;k*~;i/S> c H y^D7WS, 
C 3 . 6 P7;k^r^;k«, c 6 . 14 7 u -;km££te C M6 7 ^;k*;k*, 
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(i i i) tuIBS^S A $fr &3tfn*ff&£& 1 L 5 itbt^Tt)J:K 

5 sfcte 6 attest* =Ey-c„7M;^;p 
/^-r;k y-c 1 . 6 7J^ih*Ji'/«^jK c 6 _ I4 TU-;i/-*;wt^;K m^E^ 

^w*rs5*fctt6a«3t5at*;ww;K c,. 6 t;wi/-^^;^-;k c 3 . 6 

5P«jPfc;k c 7 . 16 7^;i/^;v-^*;i/fc;K c 6 . u 7U-jmy-^JV 
#-;k CH^^jWt+^tAM^, ftfcE^&^lcSaaK^ fifEg 

m=?&£zmmm=?ftp>mtenz 1 3fi©Axpm^£^rr3 5 

6fi^t^5P«;i/^-;k ^*#;ww;k t;-c H 7J^j^t*^\ ,; E 
15 <;k sM: 1Hi 7;wi/-^#;kn^;k c 6 _ 14 7U-;i/-^r*#;wt^;k 

M-?£^rf 3 5 *fc»±6 jiitassft^*^/^^;^ t;-c H 7mxji/77 
^-Ok > ? -c,. 6 t;wi/x;1'7t : e-i';k c H4 7U-jvxjI/7 7^jk c h t;v 
*;kx;k*:i;k c 6 _ 14 7U-;k*;k*~;k c h 7;p+;^;P7^— ;k c 6 _ 14 7U- 
20 ;i/x;u7^n;K x;k7^A x;kfc> c,_ 6 7;kn*v'7jk7^-;k c 8 _ I4 7U- 
;M;^>x;k7^ n;k c M 7;wp*^x;k*~;kfe<ktf c 6 . 14 7 u -;^^f^x;1/ 

R 2 tR 3 «P^T^MmM^i*f^ c 1Hi 7;^;K c 6 . 14 7U-;k c 7 . l6 7^;i/^ 
;k 7$ a : E/-c 1 . 6 7;i/+;i/75/, ; ey-c 6 . 14 7U-;i/75y, s?-c m t;u+ 
25 ;kt$a ^ W4 ru->r$y*±^4&v5bi o*»s*«*aa6^6a« 
ti3g$S£ 1 & u l 3 fi^ti^n^r b wt t> J: v> c 3 . 8 p 7;i/* 3 
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(i i i) «riaff&£ a ®& &a«ns*ifts* 1 &v> i> 5 n^m u wt*> «t 
^c,_ 6 7;w^ c M 7;wy-;PS, c 2 . 6 y;u^-;us, c»^d7MM, 

(iv) tfiiBsm* a m& &atfn*MS& 1^15 m l wt k 

05^tdm^^*t§ 5 *fctt6*«m5!*;^-;K ; E/-c,. 6 7;wi/-*;i/ 
10 / w ;k s?-c m 7;i/+;w*;i/A^-r;i/, c M4 7 u -;w*;wx*-< ;k j^mic^ 
EtfucasMm m%m?&£tmmm?frt>mtenz 1 frv>b 3100^7-011^? 

^W«5*fe«6M ; ltmil*;Wtt'f;K C, s 7J^Jhf^^iH-JK c 3 . 6 

jic^:fc«fcaw*ff^&a$#h.* 1 fev^iy 3flo^7 i nic^*'gr*i"* 5 
6*^m^*;1/^^;k ^*;wt^-r;K t;-c H 7^Jirft*j^^ 
-f;k v-c,. 6 7;wi/-^^^a^<;k c H4 7'J"ii/-f«Mt^;k 

J?-C„7JW^;i'7rt'fiK c 6 . u 7U-;kx;V7 7 : eok c,. 6 7;u 

^JlvUI,*-;k C w4 7'J-iWJ^^> C„T)V*)WV74~)W C 6 _ 14 7U- 

;ux;k^~;k x;k7^A tjm^ c M 7;wn^5/x;w7-f^K c 6 . 14 7U- 
«n^n^ tt v^x t> .j; vi c,. 6 7)wv& c 2 . 6 7)v*r—)\'&, c 2 . 6 7 
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* )vm, £ ft \t®mmw%km n » *> atfn* *i&nb5flirbTm 
in, *;k=uk #;k#*-x #;ww;k c 1 . 6 r;i/^;v-*;i/^-;i'> c 3 _ r >^ 
P7;i/^;i/-*;u#^;k c H 7;i/3^y-*j^jK c^ru-;^*;^-^ 

§ i &v*b 3fiOArcIf^tt5 5 6 ^/-c,_ 6 
7;p+;i^-*;p/t^>f ;k v-c,_ 6 7;p+;w* jw^-r ;k c s : u 7 u -;i/-#;k>t*: 
-ok ^mto^{-s^m^> mn^&knnmmTfrzm&nzite^vs 

c W4 7U-;w^*;p#-;k c^^ww^^kfc^ c 6 „ 14 7U-;k* 
^->-^^-*;1/^-;k c 7 . 16 7^;i/^^^^v-5 : -^*;P^n;i/, RftSFFEWcS 
UE<M( : ?*«fct«*JKW5a«n5 1 &v>b afiOAxPK^^^rr 

15 ^;wt^-r;k p-z x .,7)v^)V-^ti)vn^)V, c 6 . u 7U-;k^^;wxt 
-ok j^jsrawvfcs**^ ajiK^irfflMiJic^feaarnsi^bs 
i©AraSf^tt§ 5 *&»6ja«*Si3 1 #;&JW^<;k ^y-c,. 6 7;v^ 
;kx;k7 t ^-f ;k ^-c^ 7;u+;i/x;k7 r ^ ;k c 6 . 14 7 u -;k*;k? r ^-f ;k 
c,. 6 7;k^;i/x;u*n;k c 6 _ 14 7U-;kx;k*-;k c 1Hi 7;i/*;kx;k7>r~;k c 6 . 14 

20 7U-;kxjU7^n;k x;k7><y, x;i/*> c,. 6 7;kn^^;i/7^n;k c 6 . 14 
7 U -;ki-^r'>7.;k7 n;k c,_ 6 7;kn =^>x;k*~ ;kfc«ktf c 6 _ 14 7 1) 
i/^;i/*-;^e>a«ns7>';i/Ss^'r) TS£tu>» ; 

R*tf&Cf<D (i)~(v) : 

25 (ii)MiBgiftSA^^a«n5g«issi^^b5^n^n^rbTViTfe«k 
v>c M 7;wnk c 2Ht 7;k^r^;PX> c m t;v*^;p*, c H y^D7^M, 
c 3 . 6 5/^ or;^-;^ Cj.,4 7 u c 7 . 16 75;p*;p*» 
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#;kfc;k c,_ 6 7;i/zi^'>-*;i/^^;k c 6 . 14 7»j-;k#;kfc;k c HS 77M 

jk#;kfc;k l^TV-frtti'-tl C 7 . 16 7^;Wk^'>-#;k^- 

n^-ow 9-z { .,7)V^-)V-ts)vn^ )V, c 6 _ 14 7U-;k#;k>w;k mMW^ 

*t;^%5^tz\t§mmmti)vn^ c 1Hi 7;Wk^:t;*?;]/fc;k c 3 . 6 

10 ?:*;*j;k#-;k c 7 _ 16 75;Wk3^#;i/fc;k c 6 . u 7U-;^^>--^*^ 
fc;k c 7 . 16 7^;^;i/^-^^-^*;i/^-^, ^miCTO^c^jiC^ fit® 

6iliift*j^-Jk ^t})vn^)V, ; ey-c l . 6 7;^;i/-^^;w^ 
-r;k ^-c,. 5 7;p+;i/-^«;i//t^-r;K c 6 _ l4 7U-;k5^#;k^E^;k 
15 MTO^tc^m^, mn^&£zmmm?frt>m&nz> i 3i@<^^n 

5 &tc)$6 m%mn^ts)vn^ ;k ^/-c,^ 7;i/*;kx;k7 7 
^<;k ^-c,. 6 7;p+;Px;i'7 7 : E-f;k c^u-jk^k^T-t-Ok c,. 6 7;i/ 
*;kx;k*~;k c 6 . 14 7U -;kx;k*-;k c 1 . 6 7;i/+;px;i/7^r.;k c 6 . 14 7U- 
;i/x;U7^3i;K x;U7^a 7jk*> c l . 6 7;W3+->7.;W7^n;k c 6 _ 14 7U- 
20 M+yx;V7^zjk c 1 _ 6 7;P3^^7.;p^^;i/*5 t i;^c 6 . 14 7U-;i/^>'x;p 

25 (v)/\D^>iif ; 

i fc^b s^ft^n^Lwxfc £v> c,_ 6 7;k*;i^ c 2 . 6 7;^-;i/S, 

C 2 . 6 7;l/^^;i/«, C H y^P7MM, c 3 . 6 ^^a7)i^r-)m, C 6 _ 14 7U-J1/ 
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tftVtemmTziftmm-tmz, c,_ 6 7;Mr;k c 6 _ 14 7U-;k c 7H6 7^;k* 

;K 757, ^/-C,_ 6 7;i/^75 A ^/-C 6 _ 14 7U-;k7$ A y-C H 7J^ 
;|/7^A >M) 6 _ u 7U-;i/75 A£J;^4ft^L. 1 0M^#Klft^»^e.S« 
5 ft£g#lS£ 1 fc^L 3«Wtl^UT^Tfc^^C 3 . 8 v^n7J^>*fe«3 

r 8 & «t # r 3 ^n^n (o *^ST*fctt (i i) mibb^* a » zm&tizmm 

C 2 . 6 7;P^-;i/», C H J/^D7MM, C H y^D7J^M, C 6 _ 14 7U-;i/ 
10 SSfcHC H ,77^S§; 

X#(i)*8^ (ii)mSUiC^ (iii)»ft$tiTViTt>J:V»ttatJS ; f, (iv)WIB 

;i/^r-;i/», c 6 . I4 7 u & c 7 . 16 7 ?)\<*)vm lx ^x t> .fcusasK^ 

;k 7j;wt^E-r;K c,_ 6 7;Mr;i/-#;k^-;k c 3 . 6 sy^n7;ww- 

#;kfc;k c 1 . 6 7;i/n^->-^;i/^^;K c 6 _ 14 7 u-;i/-# ;kfc;k c 7 _ 16 7^;Mr 
;i/-#;kfc;k c 6 _ I4 7U-;i/^v-*;^-;K c 7 _ 16 7^;i^;k^5y-#;kfc 

s^fr-rss^fcttejute^at*;^^^ c^t;^;^*-*;^— ;k c 3 _ 6 
y^P7J^jhft*j^^v, c M 7;kn^->-5 1 ^-*;k^n;k c 6 . l4 7U-;w 
25 3^#Jk^~;k c WI 7 ?)V*r)V~ttr% Jk^-;k c 6 „ 14 7U-;k^-^5y-^*;i/ 
fc;k c 7 . lg 7^;i/^;ki-^5/-5 1 ^;k^r.;k KsdS^K^fcSBfcK-?, sfeSt 

fe.ttfflfc^^saKfn* i fc^b 3fi©^DM^^wr§ 5 
6Mtt*3§^#;k^-;k ^*;w\^-i';k ^y-c 1 . 6 7;k^;w^*;w^ 
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^e-r;k v-c^T^^i/XJi/^j^^Jk c H4 7U-ji/7ji/77 ; Ei';k c,. 6 t^ 
5 *)V7, c 6 . l4 t u -;i/x;i/*~;k c,_ 6 7;M^I/TJP7 ^ ~;k c M4 7 u - 

tju7^a c^T^n^s/x^^^^K c 6 _ l4 7U- 

ft~jvfrzmiinz>7i/)m*^-?%^mm^, s^iaon) misses a » 

n # 0 1 ^^-T»^ 2 !Sic©giJ„ 

4. R 1 ^ 



<DMc 

5. R 1 ^ 



15 
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OO**^ («C HI 77;W«ifcB(3') : E>' C H 7'>H5/T?lttSnT 
Wtfc«fcV> C H 7;WP»&*T)*fc»(3)S:-C0R s, (R I "H:, (l')C M 7;P3^^*, 

r^sci)**^ (2)Any>gfifctt(3)c H 7;wvtx7TjWbsnt 

ViTfe«fcVi5b;i/#+'>**, R z te(i)7MtIC^ (2) bH (3)75/*> 

^->*&^r] -e^$n^.*s R 2 ^7xmM^^fe«c l . 6 r;^;^ R^jcStiB 1 
tt c,_, 7 ji'** r 4 ****iic^ R 5 a* (0 zKfcm^ (2) c,. 6 7;v*;m (3) c 6 _ M 
7U-;vx*fctt(4)Any>-fb$nTViT , b«fcVi c,. B 7^+;i/x;w*n;ws, r 6 
^**K^*fcttc M 7;Wr;^ R 7 ^7xm^ : ?^^^c l _ 6 7;i/+^ r 8 ^7K* 

JM^> R 9 j&t**liB% X^(D^#> (2)»*g ; f*fctt(3)«jftJS : f, Ytf^l/ 
-C(CH 3 ) 2 - -CH(OCH 3 )- -CBLW)-&1t\ZlJ)Vtf~)V&* n^OSfclil^ 
**3j^| 2 
6. R 1 ^ 



K4 i Rn*7jcmM^*fe«c 1 _ 6 7;w^;vTxx^;Hb$nTViTfe«fcv^;^+^ 

R x tt(l)75;l, ^pS-NHCOR*' (R x *«> (1' )7KmH^ (2' )C M6 7^ 

*;M3' )^yc,. 6 7^;i/75yTS^tiT^TfeJ;^c 1 . 6 7;WPS^t-)> 
(3)^y c M T;v^;w*;wt^-f ;pas/(4) b FD*~>si;fc«(5) cr )#7M^>> 
(2' )c„r;p=i*^;w#^*fctt(3' ) €/c H 7jv^;^jn?tjft 

snTVvtfe«fcV>C M 7;i':3*5'Sfc, R y ^(i)7K*M^ (2)Aoy>gfSfc(i 

(3)c,. 6 7;i-n : ¥^;vfc7vs§, R'fcd)**®^ (wt^^^ (3)75 
(4)c M 7;i/3*->*;w#ri;p*&tt*;i'#*^ , T?iltt*nTv»rfc < fcVi c,_ 6 




WO 03/035650 PCT/JP02/09760 

663 

x;i/3^>g, (5)>7/g, (6) c l . 6 7;wuTxxx;Kb$nTViT s bJ;v^;i/ 

->7;, (2' £fc«(3' )c 1 . 6 r;i/n^x^;i/#-;i/Tsm^ , nTVi 

R fl ^(i)*mm^^fc«(2)c l . 6 7;^;i/S, R 7 ^(i)7KmM^Sfc«(2)c 1 _ 6 

T;Wl^ R 8 ^7KmM^, RWkiifJlC^ X«fr^ g^MMfcfctffc^TN 
Y^t^^i/>^ -C(CH 3 ) r , -CH(0CH 3 K -CH(OH)-£fctt#;i^;i/^ n^O^ 

10 7. HIV^^©^- ^^jT^^M^lfHm^Jc 
8 . AIDS <D» • ?&^JTfe§fit^ 1 IBtfcMo 
9. m^lWl'WzttLTrt 




aa«s#*r 3 - 1 mmt?z> hiv «^©« • 

10. i»CMLTS 




Cat*, A, B ©^ftt^-^ttSJM*?, te&ttlsatJR^**.^, ^ji^ 

S»«*i8!#-r*J:i:*4MRfr-5 AIDS • fe£3r&. 
1 1 . myjg53feS©^B& • &»j£®B§T3fc&©5£ 
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-ffl o 

1 2. aids • mmm^mm-r^rctbo^: 




13. a 




;W*^L,R 2 «hR 3 «P^T§^mM^i:^^«^«SrWL'T^Tt)«fcVi3^Vib 
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^> mmm^ mtisnx^x%£^mnm?£tc\zm&&%mvx^xb£^§. 

7;i/^;nrxxx;Hb$nxv^Tfe < kv^;^^vS&, R xa «(i)7$y*> (2) 

^-NHCOR" " (r i ''\mWC l - 6 7)l*)lM£tc\$C 1 . ls 77)V*)\'M**?) , (3) 

tHD^>s, (4)(r )#;m^v> (2' )c l . 6 7;^n^v*;^fc;^sfc«(3 , ) 
^y c^T^^jwt^-r^Te^^tiT^Tfej;^ c 1Hi 7;kP^>i;fcte(5) 
^y c,. 6 7;wi/^;i/;^-r;pssr, R ya «7j<mjf^££teApy>MT£, r»» 

(l)7KmM^, (2)hFu+yS, (3)75/S> (4)C,. 6 7 )Vu^-^)Vt^)V^tc 

(7)c,. 6 7;kn+>'*;^-;i/S^fc«(8)^;i/A ; &-r;ps^, n «o££ 

« 1 (m U 3' - (3, 4, 8, 9-7 h 7 b H P-6-y h ^>-3, 3, 8, 8-7h7^?Jl/ 

7 n [2, 3-h] v * y u >- w ; w [i , r - b 7 x -4-7 5 x n- [3' - (3, 4, 8, 9- 

Th7hF P-6-y h 3, 8, 8-7 h y * 7\>U7 O [2, 3-h] -f y *y «J >-l--f 

;W[i,r-H7xn;w-4-r;i/]7izh75 h\ N-s'-cs.isj-fhytFD-e- 

y h * v-3, 3, 8, 8-7 h y y 3=yP 7 D [2 , 3-h] -f V * y U >-l —T )V) [1 , 1 ' - b* 7 x 

x;H-4-^;w7pa°>7$ b\ N-y77>-3'-(3,4,8,9-7h7b Hp-6-y 

-3, 3, 8, 8-7 h y y 77P7 P [2, 3-h] -f V * y U >-l--T ;W [1. 1 ' - H 7i-JW -4- 
#;]//1^1tS h\ 3' -(3, 4, 8, 9-7 b 7 b F P-6-y v-4, 4, 8, 8-7 h 77 77U7 
P [2, 3-h] -f 7 * y U >-l-< ;i/)[l,l*-t: 7 x n;|/]-4-7 S > & «fc 
N-[3' -(3, 4, 8, 9-7 h 7 b K P-6-7 h^v-4, 4, 8, 8-7 h 7 7 7t>7 P [2, 3-h] >f 

y+ ; 'J >-i--f f ) a, i'-if7i^w-H;W7t h75 H*i»<) 3 T^^n 
14. a 
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& j; zs r 3 ' \ttn^nm&m &^Lx^x<b& ^mi&mm&tc «7 l , 
r 2 ' t r 3 ' \mm?%mmmTtmzwmmzftvx^xb£^ 3t£^L s mm* 

7->;i'X£fcfcm^X£WbWTt>J;^t: Fn + yM, R 5 ' tegj&*£W LT 
tlWTfectt * £ W\ □ y £ , R 6 & J; R 7 tt^n^tUKIf jg^ 

* ttttj^s %m h x v ^ t <£ v > mt^m& £ ^ u , r 6 t r 7 § mmm^ t 

10 *iCB^S^bT^TfeJ:Vi3^^L,8Mm^^LTfect<,R 8 43ctDCR 9 «^- 

isbs mik2nx^xh£\,mnmT%rz\$w&M*GLx^xb£^mm?z, 

Y ttfil?:f LT^Tfcj;l^^l/>I$, R* a ' tt7 5;lSfett^ 
-NHCOR" ' ' (R xa ' ' \Zm®. C^7)l*)m&tcte C 7 _ I6 T 7 frmtt'f) R ,a 

n 0 Sfcfct 1 0&U 3' - (3, 4, 8, 9-rh7t H h=^>-3, 3, 8, 8- 

7h7^Wn[2, 3-h] -f y * / U >-i--f ;» [i, l' - tf y x - ;W -4-75 >, 

N-[3'-(3, 4, 8, 9-t- h 7 1 H D-6-7 h**>-3, 3, 8, 8-x h7^^70 [2, 3-h] -f 

20 v + y u >-i-< ^)ci,i'- if 7 x^;i/]-4--r ;n 7-k h 7 =• f^aix 

N-[3 , -(M,8,9-fh7t HD-6-7 h*>--3, 3, 8, 8-r h 7*^)17 P [2, 3-h] 
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v*J >J>-i-r;0[i,i'-tf7x-;i/]-4-^;i/]yDA°>T5 F£l&<) ] tss 

1 5. D^itf DWbfc^X R^J;^R 3 ^n^tl7KSM?*fc«C 1 . 6 T;i/ 

(2)C 6 . 14 7U-;k R 6 *5i:^R 7 ^tl^n7K«^^fcttC,. 6 7;WPa, R 8 fej;rjc 
-C(CH 3 ) r > -CH(OCH 3 K -CH(OH)-^fe»^;i/#-;l/XT^^ft^l 3fB*fc£>l"fc^ 
10 1 6. 5t 



ttO)**^, (2)gm*§WLTV^T ! foa:Vi^b7jcm*^7 u c«(3)7'>;i/S^, 
15 R 4 «(1)7K^M^ (2)y7yS, (3)|ItftS&^rbTViT'b«kViR-fb7K*aE, (4) 
7v;P»Sfe«(5)»m*^WLT^T ! fo=tVifc HD*->SS, R 5 ttO)**^ 

%^mm^tz\w)j\u>?yw?^ R 6 ^i;^R 7 ^n^n7x*MT^7ctt 
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17. R'j&tCOAnyx (2)75/, (3)C H 7/Jl/7$7, (4) 0' )7$/£fc 
tt(2' )C H 7^75ytti$nWTt)J;^7xnMj;r;(5)y C,_ 6 7;i/+ 

3S*^rl/TViTfc«J;Vi7x-;i^, R 2 ^\ (DtMSBC^ (2)(1' )tKD^>i, 
(2* )ADy>Jg^ (3' )75A (4' )C H 7JV3^'>M#-;i/75y, (5' ) 

^-c,_,7;i/^75/:i3<km6' )7W$ H#&»«tt.5ili*£fc*l,TV>T 
t)^^c,. 6 7;i/^;K (3)*;^+s>, (4)c,. 6 7;i/3^^;^-;K (5)*;wt^ 

iiH\ tf«»C 1H 7Jl4;P, R 6 *^^R 7 ^C,. 6 7;Wk R 8 ^d;tKR 9 «m^, X 
tfBJ&HC^ n ifi 0 § m$.m 1 6 l3*CDft-&«i. 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Entry inhibitor 
<130> 2965WO0P 
5 <150> JP2001-290675 
<151> 2001-09-25 
<160> 6 
<210> 1 
<211> 29 
10 <212> DNA 

<213> Artificial Sequence 
<400> 1 

ccgaattcat ggagccagta gatcctagc 29 
<210> 2 
15 <211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

caggatccct attctttagt tcctgactc 29 
20 <210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

25 ccgaattcat ggcaggaaga agcggagac 29 
. <210> 4 
<211> 35 
<212> DNA 
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<213> Artificial Sequence 
<400> 4 

caggatcctt atagcaaagc cctttccaag ccctg 
<210> 5 
5 <211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ccgaattcat gagagtgaag gggatcagga agagt 
10 <210> 6 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

15 caggatcctt atagcaaagc cctttccaag ccctg 
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